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THE TENNESSEE RIVER IMPROVEMENT. 

The wonderfully rich coal and iron region of north- 
ern Alabama and southern Tennessee has heretofore 
been seriously handicapped by the expense of the long 
railroad haulage required to place its products in the 

market. Notwithstanding this disadvantage, the new 
field has attracted large amounts of capital, and is be- 
ing developed with warvelous rapidity, its products 
for the past two years having been sold in direct com- 
petition with those of the best known establishments of 
the Pittsburg section. Now, however, there is promise 
of a more nearly even competition of the Southern iron 
workers with!their Northern brethren in the same line 
of business, for on November 10 the Muscle Shoals 
Canals, on the Tennessee River, were declared formally 
opened, by the United States engineers in charge of 
that improvement. The entire chain of obstructions 
ecansed by these shoals extended over a distance of 
| thirty-six miles in the river just above Florence, before 
the river enters the State of Tennessee; and although 
a perfect system of 
| navigation, it may be said that a fairly good means of 
river transportation is now opened up from the Ohio 
and Mississippi Rivers as far as Chattanooga. A steam- 
er has already passed through the canals, with freight 
from Evansville, Ind., and Paducah, Ky., for Chatta- 
nooga merchants. 

The first surveys in connection with this great im- 
provement were made in 1828, and Congress donated 
400,000 acres of land to the State of Alabama to carry 











|out the proposed work, but the canal built in conse- 


quence was never properly built, and soon fell into dis- 
use. The present work has been undertaken since the 
war, on a wuch larger scale, and there has been 
$4,000,000 expended upon it since 1872. It consists of 
eleven locks and an aqueduct across Shoals River 860 
feet long and 60 feet wide. A boat drawing five feet of 
water can pass through the canal. 

From Chattanooga to Knoxville, a distance of 189 
miles, the Tennessee is now navigable for light draught 


| vessels the greater part of the year, and here also 
the government has been expending small sums of | 


money during several years to improve the channel, 
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that the curative lymph itself can now be obtained 
from Dr. Libbertz, whose address is 28 Lueneburger- 
strasse, Berlin. 

The lymph is described as a brownish transparent 
liquid. It isso prepared as to be proof against deteri- 
oration. When, however, it is diluted with water to the 
necessary degree for use, the matter is liable to decay. 
It is necessary, therefore, that the attenuations should 
be perfectly sterilized by heat and preserved in wad- 
ding covering, or prepared with a solution of phenol 50 
per cent strong. When taken into the stomach, the 
curative matter proves to have no effect. It must be 
applied subcutaneously by means of a val veless syringe. 
The kind of syringe recommended by Professor Koch 
is one furnished with a small hollow rubber ball. 
This syringe approved itself to him during his bac- 
teriological experiments. Its merits are that it can be 
easily and surely rinsed with absolute alcohol and 
kept in a perfectly aseptic condition. In thousands of 
cases, he says, where it has been used for subcuatane- 
ous injections, not a single abscess resulted. When 
the curative matter is applied to a patient, the usual 
course is to inject it under the skin of the back be 
tween the shoulder biades and in proximity to the 
loins. Twenty-five hundredths of a cubic centimeter 
intensely affected a healthy full-grown man who was 
subjected to experiment. 

Prof. Koch experimented with the fluid upon his own 
body, and describes the effect. He injected twenty- 
tive hundredths of a cubic centimeter of the fluid under 
the skin of his upper arm. Three or four hours after 
the injection was made he experienced a contraction 
of the limbs and a marked feeling of lassitude. At 
the same time he felt a desire to cough, together with 
difficulty of breathing. These symptoms increased 
rapidly, and, in the fifth hour, he experienced an un- 
usually violent rigor. The shivering lasted for nearly 
an hour, and was accompanied with nausea and vowit- 
ing. ‘The temperature of his body rose to 39°6° Centi- 
grade. After a period of twelve hours the symptoms 
began to abate, the temperature of the body declined, 
and on the following day resumed its normal degree. 
The heaviness of the limbs and the feeling of lassitude, 


which is obstructed by rock reefs and sand and gravel however, continued for some days, during which time 


shoals. With the improvements already completed, 


s~ | therefore, and those certain to be effected in the near 


future, the products of this richest of ail coal and iron 
regions will be brought within easy reach of the mar- 


| kets of the world. 
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DR. KOCH’S TREATMENT FOR CONSUMPTION. 

In an address before the International Medical Con- 
gress, last summer, Dr. Koch said : “‘ For years past 1 
have been seeking means for the therapeutic treat- 
ment of consumption, but I began with pure cultiva- 
tion of the bacillus. I found a number of substances— 
ethereal oils, tar pigments, mercurial vapor, salts of 
gold and silver, especially cyanide of gold—some of 
which, like the last, even when strongly diluted, pre- 
vent the growth of the bacillus, which, of course, suf- 
fices to bring the disease to a standstill. All these sub- 
stances, however, bave proved ineffectual when used 
against the bacillus in the bodies of animals. I con- 
tinued my search, however, and found what I sought,” 
but what it was he had found he declined to name un- 
til his experiments were concluded. 

The accounts telegraphed from Europe every day 
during the first half of the month indicate a widespread 
interest, among ai] classes of people as well as in the 
medical fraternity, in this discovery of Dr. Koch, prac- 
tice under which has already been extensively com- 
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menced in Berlin under the personal supervision of the 
discoverer. Dr. Koch himself takes charge of twelve 
army hospital sheds ; Prof. Bergmann takes the surgi- 
|cal cases among the consumptives in the Zuzelstrasse 


| Clinic ; Dr. Cornet, a lung specialist, receives consump- 


tives in a newly founded Albrechtstrasse Clinic ; Dr. 
| Levy attends pauper patients, and Dr. Pruhl attends 
military consumptives. It is said that great numbers 
of patients are crowding in from all quarters for treat- 
ment. The Germaa emperor is said to regard the dis- 
eovery of Dr. Koch as of very high importance, and 
‘that in consequence a bill will be presented to the 
_ Reichstag empowering the government to expend a 
‘large sum to enable the doctor to devote himself en- 
tirely to educating army physicians in preparing the 
lymph used, and administering it to patients. A large 
building is being got ready in Berlin for the manufac- 


The fruit Gardens of California.—An in- jee of the lymph. 


In the Deutsche Medicinische Wochenschrift (Ger- 
man Medical Weekly) of Berlin, on November 14, Pro- 
fessor Koch publishes an article entitled “ Further 
Communications on the Cure of Tuberculosis and Ex- 
periments which Dr Libbertz and Staff Surgeon Prubl 
Performed Relating Thereto under Professor Koch’s 
Direction.”* In this article Professor Koch says that 
he is as yet unprepared to indicate the source from 
which the curative matter is derived. Neither is he 
ready to explain the method of preparation. The 
reason he gives is that the experimental work has not 
yet been brought to completion. He states, however, 


*Forcomplete translation of thie paper see ScizNTIFIC AMERICAN 
Surriement, No, 777. 











the point on his arm at which the injection was made 
continued to be painful and remained red. 

Prof. Koch expresses the belief that his remedy will 
certainly prove a cure for incipient phthisis. Whether, 
however, the cure will be final and definite has not, he 
says, been clearly proved. Further experiments and 
continued use of the remedy willbe necessary te deter- 
mine this question. What the fluid kills is not the 
tubercular bacillis, but the tubercular tissue. This 
fact indicates the well defined limits which the efficacy 
of the remedy will be able to reach. In other words, 
it can only influence living tuberculous tissue. It has 
no effect whatever upon dead tissue, such as decayed 
caseous matter, necrotic bones, and the like. More 
than this, it produces no effect upon tissues which have 
already been killed by the application of the remedy. 
It is quite possible that such dead tissue may stil] con- 
tain living tuberculous bacilli. These may then be 
either expelled with the necrotic tissue, or it may be 
that under special circumstances they may again in- 
vade adjacent living tissues. It follows, therefore, that 
tuberculous tissue that is still living must first be made 
to decay. When this has been accomplished, every 
effort must be made to remove the dead matter by 
surgery. 

Persons suffering with tuberculosis of the lymphatic 
glands, bones or joints have been treated with success. 
There has been rapid healing in the milder cases and 
cases of recent development of the disease, while in 
severer cases the improvement, while slower, has been 
steady. 

Patients with pronounced tuberculosis of the lungs 
have proved far more susceptible to the remedy than 
those suffering with surgical tubercular affections. 
Consumptives have, in almost every instance, mani- 
fested a strong reaction on greatly reduced doses. 
With such patients, therefore, a beginning should be 
made with doses of two one-thousandth parts of a cu- 
bic centimeter, or even with one one-thousandth part. 
From this small, incipient dose one can advance to 
such quantities as the patient can easily bear. Con- 
sumptive patients who are still fairly strong reach in- 
creased doses much more quickly, and favorable re- 
sults follow with corresponding rapidity. Asa general 
rule, the coughing and expectoration are increased 
somewhat after the first injections. Then they become 
gradually less, and in the most favorable cases wil! 
ultimately wholly disappear. 

In the cases experimented upon under the direction 
of Prof. Koch the expectorations gradually lost their 
purulent property and assumed a mucous character. 
The number of bacilli expelled usually decreases only 
when the expectorations begin to assume the mucous 
appearance. The bacilli then disappear entirely for a 
time, but on occasions again appear until expectoration 
totally ceases. At the same time the night sweats 
cease, the patients begin to look better and to increase 
in weight. Patients who have been treated in the 
early stages of phthisis have all been freed from mor 














SS eS hlhClCclTrUTUPllhUMhOrllhlhrTTETrhC<Cs—<—<‘C 


eS = 


al 


NOVEMBER 22, 1890.] 








Scientific American, 














—_—_—- 





bid symptoms within from four to six weeks, when 
they may be regarded as healed. 





cent, say 2,000 kilos. per hectare (214 acres), in a layer 
20 centimeters thick. In any case he would seldom 


Comsumptives with large cavities in their lungs will | have to give such advice, for soils which are as poor as 


probably only experience benefit from the new remedy 
in exceptional cases, though most cases show tempo- 
rary improvement. Prof. Koch deprecates the mechani- 
cal and indiscriminate application of the remedy. He 
holds that it would be preferable that the treatment 
should be applied in suitable institutions, where care- 
ful observation would be possible. ; 

He says that sufficient experience has not yet been 
collected regarding tuberculosis of the brain and the 
larynx and miliary tuberculosis to justify the expres- 
sion of any opinion in regard to the efficacy of the 
remedy. 

In all cases Prof. Koch emphasizes the necessity of 
early treatment. Only in incipient stages of disease, 
he declares, can the remedy fully develop its efficacy. 


—— 
-_>-?e,> 





Arapahoe County, Colorado, 

A correspondent in Colorado gives the following pen 
pictures of the above section of that State: ** My last 
errand was to go east from Denver, 180 miles on the 
ears, to the Kansas line, with 5,000 ballots. This 
county, Arapahoe, is 180 miles long from east to west 
and 80 miles broad. I hired a team and drove back 
west from the Kansas line to Denver, thus traversing 
nearly the whole county, distributing the requisite 
number of ballots to each precinct committeeman, As 
there were no towns or settlements to exceed 25 in pop- 
ulation, seldom that number, and as the committeemen 
frequently lived miles to the right or left of the direct 
line for Denver, it made about five days of continuous 
driving, nearly wearing out the pair of horses and a 
‘kid’ for a driver. There being no fences and only 
now and then well defined roads, we had to go by the 
sun and by directions from the natives, camping out 
when night came at the first settler’s sod house that 
we could get to keep us. These sod houses are great 
harbors for vermin, such as bedbugs and centipedes, 
the latter being frequently found in one’s shoes in the 
morning. 

“The entire country is a vast dry plain of fertile soil, 
but without water, particularly during the past two 
years, during which time no rain worthy of mention 
has fallen. Crops, therefore, have been very light. 
Corn is the main reliance. Of this some were fortunate 
enough to raise a few bushels of ‘nubbins,’ others 
only the plain stalks. In the latter case they did not 
have to bother gathering the corn, showing that 
‘there is no great loss without some gain.’ The set- 
tlers live in a plain, economical way, dispensing with 
butter, eggs, chickens, confining themselves mainly to 
coffee, sugar, bread, and now and then a few slices of 
fresh pork. Coal, on account of the long hauls by rail, 
is very dear—$10 per ton for soft coal. There is no 
hard coal or wood. It was here for the first time Isaw 
dry cow-chips burned, almost every door yard being 
ornamented by a large pile that had been gathered up 
on the prairie and hauled in for winter’s fuel. I am 
told that they are not very durable, lasting only about 
as long as it takes to gather. ; 

“This part of the country, once defined on the map 
as the great American desert, is not a very prosperous 
part of the United States, as is indicated by the hun- 
dreds of deserted sod cabins I passed. 

“People are fast leaving, satisfied by experiment 
that the yearly increase of rain is all humbug.” 

This deseription of Colorado applies only to the level 
plains too far east of the Rocky Mountains to be within 
reach of irrigation from the melting snows, and which 
comprises about one-third of the area of the State. 


Magnesia as a Fertilizer. 

The last number of the Bulletin des Agriculteurs de 
France contains an interesting communication by M. 
Joulie on this subject, which we reproduce here be- 
cause of the importance attaching to the opinion of 
this eminent chemist. 

The utility of magnesia for cereals and vegetation in 
general has been long known. To go no further back, 
Boussingault in 1851 givesin his Hconomie Rurale a 
table of analyses of the ashes of various plants, in 
which the column devoted to magnesia contains 
numbers varying from 10 per cent for hemp seed 
to 17 per cent for maize. The ashes of wheat contain, 
according to the same table, 15°9 per cent of magnesia. 
It has been the custom for the last thirty years in the 
most elementary lectures to state that the ash of wheat 
is almost exclusively made up of phosphates, potashes, 
and magnesia. M. Joulie himself has always given the 
percentage of magnesia present whenever he has had 
occasion to publish the analysis of a soil orfplant, and 
the importance of this element, especially for the pro- 
duction of grain, cannot be unknown toany one. This 
is, therefore, a sufficient reason for agriculturists to go 
to the expense of adding magnesia to the soil, and in- 
cluding it in the composition of fertilizers, whenever 
the land in question is insufficiently supplied with it. 

M. Joulie is not quite decided as to the exact propor- 
tion of magnesia which a fertile soil ought to contain, 
but he does not hesitate to advise the use of a magnesia 





this are rare, 

The determination of magnesia in soils is somewhat 
difficult, and the processes given in works on the sub- 
ject do not usually give exact results. Many soils are 
therefore set down as deficient in this ingredient which 
are actually well supplied with it. Speaking generally, 
] magnesia fertilizers are, according to M. Joulie, quite 
useless, In cases where magnesia is actually deficient, 
on the other hand, they are of the greatest value. Very 
remarkable results can then be obtained by putting 
down 200 kilos. of sulphate of magnesia to the hectare, 
the cost of this being 11 to 12 francs per 100 kilos, The 
same object may also be attained by using the residue 
from the manufacture of chloride of potassium, which 
comes into the market under the name of kainite, and 
consists of a mixture of potassium sulphate, magnesium 
sulphate, and sodium chloride. This material contains 
10 to 12 per cent of potash and about as much magnesia. 
The good results obtained by its use (for any soil) do 
not establish the utility of the magnesia, because it is 
aiways possible that they may be due to the potassium. 
The efficacy of magnesium sulphate when used alone, 
however, settles the question even more decisively than 
would a chemical analysis.—L’ Engrais. 

nt 
Report of the Letter Box Commission, 

The House letter box commission, which sat at the 
Post Office Department, at Washington, for ten days 
in October, has made its report to the Postmaster 
General. The report was written by Gen. Corse, the 
chairman of the commission. It discusses in an elabo- 
rate manner the necessity for a box for general adop- 
tion and the requirements that such a box should pos- 
sess. 

The number of models submitted to the commission 
was 387. The number of designs 177. The number of 
communications containing suggestions 2. Sixty-five 
exhibitors appeared personally before the commission 
to explain their models, 

The report states that the members of the commission 
had no clear, definite idea as to what the requirements 
of a box should be when they invited the public to sub- 
mit models, The invitation was of a general character, 
lacking in specific information as tothe lines on which 
the box should be constructed. The persons who 
offered models for acceptance or recommendation were 
depended upon to furnish the inventive skill for the 
production of a box which should meet all the neces- 
sary requirements, but in this the commission was dis- 
appointed. Notasingle box of the whole number sub- 
mitted was thought by the commission to contain suffi- 
cient merit to receive the sanction of the department. 
There were a number of boxes which contained many 
meritorious points, but all were lacking in some essen- 
tial requirement. The greater portion of those sub- 
mitted were clumsy, deficient in neatness and utility, 
and poorly adapted for the purpose for which they 
were constructed. Others showed a high degree in 
their workmanship, but deficient in some point which 
had not occurred to the makers in planning their de- 
signs. 

The chief value of the report lies inits suggestions 
forthe future. It recommends a farther consideration 
of the subject, and furnishes the Postmaster General 
with the data that are wanted in advertising for a box 
with all the requirements demanded by the service. 
The essential requireinents of a satisfactory box, as 
outlined by the commission, are as follows: 

It should be of small cost. 

It should be neat in appearance. 

It should protect the contents against rain, sleet, 
snow and dust. 

It should furnish reasonable security against removal 
of letters by thieves, and against removal of exterior 
boxes from doors or walls. 

It should be as simple as possible in its manner of 
operation. 

The lid of the box should be so hung as to not re- 
quire the carrier to open it, or to use more than one 
hand in depositing the mail. 

The box should mar the door as little as possible. 
The box should have an attachment of some char- 
acter for the reception of papers. 

It should disclose the presence of mail matter with- 
out being opened. 

The commission makes honorable mention of a 
dozen different models, pointing out the excellent 
characteristics of each, but it is unable to give its un- 
qualified recommendation in favor of any particular 


box. 


se 
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A Noiseless Motor. 
The new Westinghouse motor, which has been in 
operation on the Pleasant Valley electric road in Pitts- 
burg, Pa., is causing considerable comment from pa- 
trons of the road. They have named it the “ Noiseless.” 
One of the officers of the road says : “ There is above all 
the wonderful ease and quietness of operation, which 
causes the cars to run along with a wonderful smooth- 








fertilizer, whenever the soil contains less than 0°05 per 


ness and silence. This noiselessness makes the car at 
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once conspicuous on our line, and people are enabled 
to converse in an ordinary tone of voice on the car, and 
the residents along the line are in great praise of it. 
Noise has been the great objection to all motors, and 
we have introduced the rawhide pinions on our mo- 


the Westinghouse motors.” 
A Great Power Piant, 

The great Penobscot River, the largest in Maine, 
drains 7,400 square miles, a region as large as the State 
of Massachusetts. From Oldtown to Bangor, a dis 
tance of 12 miles, the river falls more than 90 feet, giv 
ing several of the finest water powers in the world. 
These, says the Bangor (Me.) Jndustrial Journal, have 
mainly been used for the manufacture of lumber, but 
one of the finest is now to be used for a different pur 
pore. At Veazie, four miles above Bangor, an electric 
plant has been building during the past year, that, 
when entirely completed, wili be one of the largest in 
the world. Work on this plant was begun a little more 
than a year ago, and has continued interruptedly to 
the present time. Part of the time 200 men have been 
employed there, their wages averaging $3,000 every 
fortnight. A vast amount of excavating had to be 
done before the foundation could be begun. This 
excavation averaged 7 feet in depth, and a large por- 
tion of it had to be blown out of the solid ledge. 

The building will be 240 by 52 feet, with a wheel 
house running the entire length, 28 feet wide, a boiler 
house 50 by 35 feet, and a tower 48 feet in height from 
foundation of the front of the building. The main 
building will be 32 feet high. The upper story will be 
leased to parties wanting room and power. Fifteen 
water wheels of 150 horse power each wil! be placed in 
this plant and so arranged that they can be run sepa- 
rately or in groups. The power is transmitted to a 
main shaft, and connected with this will be two alter- 
nating machines for incandeseent lights sufficient for 








rators, About 100 feet in length of the building is 
completed, seven wheel pits are complete and six 
wheels are set. These are now in operation and light 
and power are being supplied to parties desiring either 
or both. 

The plant will supply lights for the cities of Bangor 
and Brewer, power for the electric railway for Bangor 
and Brewer, and will also pump water for Brewer and 
Veazie. The ownership of the plant is divided as fol- 
lows: Three-fifteenths are owned by the Penvbscot 
Water and Power Company, four-fifteenths by the 
Bangor Street Railway, and eight-fifteenths by the 
Bangor Electric Light and Power Company, Power 
for motors will be let by the Eiectric Light and Power 
Company. The electric system used is the Thomson 
Houston. For pumping water for supplying Brewer 
and Veazie, Henry R. Worthington, of New York, fur- 
nizhes the pump with a capacity of 2,000,000 gallons 
per day. The whole plant is thoroughly and substan- 
tially built of brick. 

Veazie is finely situated for the establishment of such 
a plant, The water power is immense. The flow of 
the river at low water at this point is 146,000 eubie feet 
per minute, affording 2,500 horse power with a nine foot 
head. The average horse power would be far more 





than that. One of the greatest reasons for the rapid 
introduction of the electric motor is the fact that wher- 
ever power is wanted, be it near the river or miles 
away, it makes no difference to the silent and mysteri- 
ous agent which, following the wire suspended for its 
conduction, can convey the force produced by the rush 
of water over falls and cataracts and use it at points 

where convenience or inclination dictates. 
et te 

The Electric Motors Work. 

The New York Sun thus speaks of electric power, in 
which the work of the motor is summed up as follows: 
** In some cities, so far has the use of electric motors 
gone, that it is possible for a man to-day to drink at 
breakfast coffee ground and eat fruit evaporated by 
electric power. During the morning he will condnet 
his business with electrically-made pecs and paper ruled 
by electricity, and make his records in.electrically-bound 
books, his seventh-story office, in ail probability, being 
reached by an electric motor elevator. At luncheon 
he will be able to discuss sausages, butter, and bread, 
and at night eat ice cream and drink iced water due to 
the same electrical energy. He will ride all about the 
place in electric cars, wear shirts and collars mangled 
and ironed by electric motors, sport a suit of clothes 
sewn and a hat blocked by the same means; on holi- 
days ride a merry-go-round propelled by an electric 
motor, or have his toboggan hauled up the slide with 
equal facility ; be called to church by an electrically- 
tapped bell, sing hymns to the accompaniment of an 
electrically-blown organ, be buried in a coffin of electric 
make, and, last of ali, have his name carved on his 
tombstone by the same subtile, mysterious, all-perva- 
sive, and indefatigable agency. This may sound likea 
wild and exuberant flight of fancy, but it is simply a 
faithful statement of the manner in which electricity 
is being supplied to every one of the necessities and 








luxuries of life in America.” 


tors; but even then they are not nearly so noiseless as" 


3,000 lights, four are dynamos, and three power gene- - 
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ENGLISH MAGAZINE RIFLE: SECTION AFTER FIRING 
Pork AOLLETS 

VInw OF RIFLE, SHOWING LOCKING-BOLT AND DIAL 
stOnT-POINTER “on™ 

4, and 5. ELSVATION, END VIEW, AND SECTION OF 
MAGAZINE 

ENLARGED VIEW OF BORE IN CROSS-SECTION 


THE NEW 


7. SIGHTS 18. SHOWING THE MOVEMENT OF CARTRIDGE FROM MAGA- 











& MAGAZINE, CUT OFF 
9 BOLT, PLAN AND ELEVATION 

10. FRENCH “LEBEL” RIFLE: ELEVATION 
IL. PLAN 

12. SECTION, AFTER FIRING 


ZINE TO BARREL 
14. GERMAN RIFLE: ELEVATION 
14. SECTION 
16. CARTRIDGES : SECTION AND PART ELEVATION 
17. MAGAZINE 
18. SIGHTS 


ENGLISH, FRENCH, AND GERMAN MAGAZINE RIFLES, 


(From the London Graphic.) 
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AN IMPROVED SCORE DEVICE. 


The illustration represents a device for keeping the 
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beams of the main frame. Supported from the rear 
beam of the main frame by suitable braces is a short 


score of base ball and other games in such a manner beam, whereby a third roller is mounted in a siwilar 


that it will be constantly 
sembled to witness the game. 
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BROWNE’S SCORE DEVICE FOR BASE BALL, ETC. 


by Mr. Warren A. Browne, of Hempstead, N. Y. 


been made in an inning. 


Fig. 2 


around the pole, and so that it will freely slide thereon. 


A channel is also provided in these recesses, through 
which the cord passes, and each ball is provided with 
aspring adapted to bear with sufficient force against 
the pole to hold the ball in any position in which it | 
The different colored balls or) 
blanks, as they are placed on the pole, and drawn up 


may be left thereon. 


by means of the sleeve and cord, during the progress 
of the game, are thus held conspicuously in view, as 
shown in the large figure. A gripper is provided, shown 
in Fig. 3, for use in case a score ball should be elevated 
by mistake. ‘The gripper is made of spring wire, bent 
to form a partial base ring, with circular side pieces or 
wings adapted to make a spring clasp around the ball. 
The gripper is attached to the top of the sleeve by 
means of studs on the inner face of the base ring, which 
fit in apertures in the sleeve, whereby the gripper may 
be drawn into engagement with the ball, after which 
the sleeve is permitted to descend, with the ball held 
by the gripper. 


- 
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AN IMPROVED LAND ROLLER. 

In the device represented in the accompanying illus- 
tration, which has been patented by Mr. Daniel Kint, 
of Alpena, South Dakota, the rollers are self-adjust- 
ingly mounted in the frame to more readily adapt the 
roller to the ground. This is effected by forming the 
bearings in which are journaled the axles of the rollers 
in sets of chains secured between the front and rear 


-— 


<i. 











within view of all those as- 


A 
tubular socket, shown in Fig. 4, is driven into the 
ground, this socket being adapted to receive a pole, 
and being provided with a cap to exclude dirt when 
the device is not in use. The pole, which may be made 
in sections if desired, supports at its top a pulley, as 
shown in Fig. 1, a metal sleeve being movable upon 
the pole by means of a cord attached to the sleeve, 
passing over the pulley, and thence to the ground. 
The score is kept by different colored balls, a striped 
or banded ball indicating a blank when no runs have 
The score ball is of tin or 
sheet metal, bent or pressed to shape in the form of 
two half sections of a hollow sphere, hinged at one side 
and with a spring latch at the other side, as shown in 
2, each section having a circular recess at its top 
and bottom edge, to provide for closing the sections 


manner to the rear of and between the two rollers in 


It has been patented | the main frame, aud just behind the driver's seat. 


| With this construction the roller is permitted to swing 
up or down at either end, according to the nature of 
the ground, the driver in the seat not being affected 
by the rollers passing over uneven surfaces, as with the 
ordinary rollers, while the animals pulling the roller 
are likewise relieved from the jarring and jerking so 
commonly experienced when the rollers are mounted 
in bearings rigidly secured to the frame. 


++ 


AN IMPROVED SHUTTER WORKER, 

The illustration represents an improved device for 
opening or closing window shutters or blinds from 
within the building without raising the windows, and 
whereby also the shutters may be partly or entirely 
opened and held at any desired point of adjustment. It 
has been patented by Mr. Edwin T. Keener, of Moberly, 
Mo. Fig. 1 shows the application of the device with 
the shutter closed and half open, the latter position 
being indicated by dotted lines. Fig. 2 is a sectional 
view through the window frame with the shutter 
closed, Fig. 4 showing the appearance from the out- 
side, and Fig. 3 representing a modified form of the 
device. As shown in Fig. 1, a semicircular camhead 
is employed, having a flattened, band-like rim, which 
is gradually twisted from one corner, where the rim 
joins the transverse bar, to the opposite corner, thus 
converting the rim into a spiral band, the pitch given 
producing a half turn of its edges. A rocking shaft 
| attached ata right angle to the radial center of this 
| cambead is passed through the wall of the building 
}at such point as will permit the camhead to engage 
anarm with bifurcated end, the arm being integral 
with a plate attached to the lower outer corner of the 
window shutter or blind. The center of the forked 


_ 











end of the arm and of the camhead are in the same ver- 
By reason of 


tical plane with the axis of the hinges, 
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KEENER’S SHUTTER WORKER. 





the twisting form of its rim, a half revolution of the 
cambhead throws the shutter entirely open, or any de- 
gree of open adjustment may be effected, as desired. 
The length of the rocking shaft is proportioned to the 
thickness of the wall and projection of the shutter by 
its hinges ; but when the shaft is introduced, a washer 
is placed over its innerend and the knob screwed on 
until end play is taken up, leaving the shaft free to 
rotate. In the modified form of the device shown in 
Fig. 3, a whole turn of the knob and worker is required 
to open and close the shutter, instead of half a turn, 
while the fork on the blind projects directly outward. 
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A TOOL FOR SETTING BOILER FLUES. 
A boiler flue beader which forms a bead on the inner 
and outer face of the head plate, and is also adapted 


, 
> 





flue. To cut off the end of a tube or fiue, one of the 
beading rollers is removed and a cutter put in its place, 
the cutter having a dowel pin to engage a recess in the 
block, thus holding it firmly to its work. 

Further particulars relating to this invention may 
be obtained of the patentee, Mr. Benjamin B. Farris, 
of Rocky Ford, Ga. 


AN IMPROVED CAR COUPLIN 
The device shown in the illustration, which has been 
patented by Mr. William C. Brigam, is designed to be 








BRIGAM’S CAR COUPLING. 


attached to the ordinary drawhead to automatically 
couple cars of different height, and to be easily oper- 
ated from the sides or top of the car. The drawhead 
is attached to the car to have a limited longitudinal 
movement, and has an internal jug to prevent the link 
being pushed too far in, while mounted upon and at- 
tached to the drawhead is a vertical frame. Pivoted 
to the upper end of the coupling pin is a rod extend- 
ing to the top of the car, and this rod has near its 
lower end a projection sliding in the frame, and which 
tapers down to a shoulder adapted to rest upon an 
angular arm, as shown in the sectional view. The 
vertical rod is pivotally connected by a connecting rod 
with an arm from a horizontal shaft extending across 
the end of the car, and having a crank handle at each 
end, whereby the coupling pin may be raised. Pivoted 
in the frame upon the drawhead, to the rear of the 
coupling pin, is an arm with a horizontally extending 
portion forming a tripping piece adapted to engage 
the shoulder on the lower end of the vertical rod, hold- 
ing it and the coupling pin in elevated position, this 
arm also having a rearwardly extending weight and 
spring to hold it in position, while fixed to the car, 
opposite the weight, is a projection, to operate the 
weight and arm. Suspended in keepers beneath 
the drawhead is a curved rod, pivoted to 
of bell crank levers, and there is pivoted in 
forward end of this rod a link lifter, the rod being 
eurved in such a manner that it will easily swing 
beneath the drawhead. The bell crank levers are 
pivoted at their elbow on a rod engaging lugs on 
the upper side of the drawhead, and the upper 
end of each lever is connected by a rod with a 
erank of a shaft wounted on the end of the car, and 
having operating crank handles at its ends, where- 
by the link may be swung upwardly, as shown in 
the view in perspective. Attached to the tripping 
bar is a curved extension adapted to engage the link 
lift, as shown in dotted lines. 

For further information relative to this invention ad- 
dress the inventor, or Mr. Charles D. Grace, Bonham, 
Texas. 


the ends 
the 
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A PETROLEUM engine has been introduced in a 


lighthouse in Scotland for working the siren of the 





to cut off the end of the tube or flue when the latter 
is longer than necessary, is shown in the accom- 
panying illustration. Fig. 1 is a transverse sec- 
tion of the beading rollers, Fig. 3 showing the 
operation of beading with the device, and 
Fig. 2 the cutting off of the end of atabe. On 
one end of a hollow stem is a head carrying in 
suitable recesses in its rim beading rollers, 
which are forced outward to form the bead by 
means of a tapering spindle, which passes cen- 
trally through the stem and the head, the spin- 
dle being turned by a handle on its outer end 
to rotate the beading rollers and force them 
outward. A block turning loosely on the stem 
has studs, on which are mounted rollers adapt- 
ed to engage the outer projecting end of the 
flue, this block having a polygonal offset adapt- 
ed to be engaged by a wrench, while a nut 
screws on the threaded outer end of the stem 
against the polygonal offset, to hold the bead- 





ing rollers in contact with the outer end of the 


fog signal apparatus recently installed. 





FARRIS’ BOILER FLUE BEADER, 
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Interesting Information Concerning Anmsthetics, 
At the recent international medical congress, Berlin, 
Dr Wood, of America, delivered an able 
address anwsthetics. He showed by charts and 
to the received dictum, 


Horatio 
on 

experiments that, contrary 
chloroform killed by paralyzing the respiration as well 
as that of the heart and that ether killed by paralyzing 
“The safest 





the heart before respiration had ceased. 

anmsthetic,” he said, * was undoubtedly nitrous oxide. 
Out of 50,000 administrations only one death had 
ovcurred Dr. Wood regarded ether as safer than 


chloroform by the ratio of 1 to3orlto5. And “ the] 
best method of administering ether is by using the 
inhaler wade of cloth stretched across the wire frame 
which is surrounded by rubber or leather. You want | 
sh air mixed with your ether.” 
* The reason chloroform is more fatal is probably ee 
ount of its greater specific gravity. It lies in the| 
lungs and mixes slowly with the air and completely | 
poisons the nerve centers before oxygen can gain ad 


ie 


plenty ots 


ac’ 





mission to the blood Ether is more volatile, and 
hence less dangerous.” Chloroform, he said, was also | 
lese dangerous in the hot climates. Probably because 
it was more readily volatilized. 


Dr. Wood eited several authentic cases where the 


respiration and ci ation had actually stopped for 


iration and resuscitation accom- 


stitution in connection with the division is a potent 
one, the location of an arboretum at Washington 
recommends itself on account of the climatic condi- 
tions, which will admit of growing in the open aira 
greater range of arborescent plants—from the long 
leaf pine of the South to the spruce and hemlock of the 
North and the conifers of the Pacific coast—than at 
almost any other locality in the East. 


—— 
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NEW HOSE COUPLING, 

We give engravings of two forms of patented hose 
couplings, manufactured by the Nationai Hose Coup- 
ling Co., of Pomona, California. 

These couplings may be instantly connected or un- 





o> 





two minutes and rest 
plished. He showed drawings of pulsation and respi- 
ration means of suitable instruments introduced 
into the carotid and affixed to the chest. The heart had 
stopped for two minutes and respiration for five min 
utes, and resuscitation took place. 
** Aleohol, either as an injection or given beforehand, 
is absolutely unsafe, and does more harm than good.” Fig. 1.-GARDEN HOSE COUPLING. 
‘ Digitalis, to assist in resuscitating a flagging heart, 
is valueless.” coupled without the use of a spanner, and are, there- 
Out of many experiments performed by him, he found | fore, especially adapted for attachment to fire hose, in 
chat subentaneous injections of strychnine and artéf- | the use of which even a small fraction of time is often 
respiration were the great restorative agents. He /|of great importance. The smaller coupling, shown in 
recounted many instances where recovery occurred Fig. 1, is to be used in connection with garden or street 
after practicing artificial respiration for two, four, | washing hose. This form of the coupling is provided 
ght, and even fiwenty-four hours. with a forked hook pivoted on diametrically opposite 
Use a moderate amount of strychnine, inject if you | sides of one half of the coupling, the hook being cam- 
will saline solations or ammoniacal solutions into the | shaped and adapted to engage lugs upon the opposite 
veins, but ose artificial respiration, and you may save | half of the coupling, so as to draw the two parts firmly 


together, thus compressing the elastic packing con- 
tained by the coupling, and insuring a tight joint. 
The fire hose coupling, shown in Fig. 2, united and 
| separated, involves the same principle as that of the 
garden hose, with the addition of a lock or fastener, 
eeded for new construction and re- which holds the double hook firmly in position. This 
if the United States, which is| coupling, while it may be instantly united, and 
365,000,000 eubie feet of raw ma-| quickly separated, is no more liable to accidental se- 
The lock consists 


most of your chloroform cases.” 
~> + oo 

The Rapid Destruction of our For sts, 

According to a government report on the consump- 


73,000,000 





tion of forest supplies by railroads, about 





ties are annually 1 
newals by the roads 


equivalent to about 


terial. The various woods are estimated to be used in| paration than the screw coupling. 

about the following proportions: Oak, 45,000,000; | of a loop pivoted to the back of the double hook, and 
chestnut 500,000; pine, 12,500,000; red, white and | adapted to engage a stud projecting from the side of 
California cedar, 5,000,000; hemlock and tamarack,|the coapling when the parts are united. A spiral 
2,500,000 ; eypress, 1,500.000 ; redwood, 2,500,000 ; other | spring surrounding the pivotal pin of the loop auto- 
kinds, 500.000. Thus oak farnishes about 60 per cent | matically throws the loop into engagement with the 


and not only from choice trees mainly,| stud. This loop, which serves as an automatic lock 
growth, which may make one tie | to the hook, also answers as a convenient handle for 
For bridge and trestle | releasing the coupling. 

It will thus be seen that neither spanners nor wrenches 


of the supply 
but from the yor 
to t! 
work 60.000.000 


lng 
to the eut 
ubie feet of sawed material may be! 


e tree or one 


added to the requirement, so that a total of 


500,000,000 cubic feet of wood in the shape 
of round timber for railroad purposes seems 
to be a reasonable estimate of the annual 
consnmption. This requires the culling of 
the best timber from probably more than 
1,000 000 acres of natural rest lands, and 
to furnish this amount continually it is 
calculated that not less th in from 10,000,000 
u 5,000,000 aeres of well managed forest 
would be required, or with the present 


’ 


absence of management the area to be re- 
the purpose would have to exceed 
10 per cent 
area of the country. 


the 


served for 


50,000,000 acres, or more than 


of the present forest 


Chief Fernow. of forestry division, 


recommends the establishment of experi 


mental tree plantations, to settle as far as 
possibile the various questions regarding for- 
est planting, upon which the opinions of 
settlers differ so greatly. There is no better 


method for both gaining and giving infor- q / fy 
Se, Am. Mj: 


Fig. 2.-FIRE HOSE COUPLING. 


mation. The chief, therefore, proposes in his 
annual report to seek the co-operation of the 
experimental stations now existing in the 


regions, and that of private individuals who|of any kind are required for operating the coupling. 


treeless 








ean Offer special facilities, in order to establish experi 
mental stations upon a uniform and centrally directed 
plan, while it would also be desirable to seek the co- 
operation of the authorities having charge of the mil 
itary reservations in the West, for a similar purpose. 
From such stations it would eventually be possible to | 
diotribute plant material, as has been successfully done | 
by the California agricultural and forestry stations and | 
elsewhere. A desiravle expenditure in che same di- | 


rection, Mr. Fernow thinks, would be the establish- 


The cam surfaces of the hook insure a sufficient com- 
pression of the elastic packing contained by the coup- 
ling to prevent any leakage. 

For further information in regard to this coupling, 


}and samples, address the National Hose Coupling Co., 


of Pomona, California, 
- - ee ae ee -- = 
New Prospects for Gold Mining itn California. 
Taking for a text the fact that two-dollar auriferous 
quartz can now be mined and milled in California at a 


ment of a national arboretam at Washington, tor the | profit, an interesting sermon mwnight be preached there- 
purpose of collecting the timber trees that can be ac- | from on the possibilities of gold mining in this State. 
Besides many reasons of expediency, | When we commenced this branch of mining in Califor- 
unong whien the educational character of such an in-| nia, quartz carrying free gold to the value of $50 per ton 


elimated there 





was considered about as low-grade ore as we could then 
afford to handle, $30 rock being thrown aside as utterly 
worthless. 

So costly then were labor and the other factors of 
production, so imperfect our machinery and inethods, 
and such our ignorance of the business, that after we 
had followed quartz mining for a few years, much 
money having been spent in the interim to promote it, 
this industry, instead of growing and prospering as 
was expected, actually went into a decline, and fora 
long succession of years idle quartz mills and aban- 
doned mines were to be seen all over California, 

But at length there came a change; not marked or 
rapid at first, but a change that in good time served to 
restore life to this business and finally insure for it a 
lasting and cumulative prosperity. 

Vast and diversified are the material resources of 
California. Boundless the opportunities presented 
here for the profitable employment of capital and 
labor. All our leading home pursuits are destined to 
undergo early and rapid expansion. There can be no 
doubt of this. We have already entered on this the 
stage of our second growth. But on none of these do- 
mestic industries does there await such phenomenal 
growth as that reserved for the business of quartz 
mining. It is the one thing in which we have the 
raw material without stint, unexampled facilities for 
its prosecution and that cannot be overdone. 

Who can measure the two-dollar per ton gold-bearing 
quartz to be found in this State? Who can measure 
even the extent of our auriferous territory? We know 
our principal gold belt covers an area of 20,000 square 
miles or more, besides which we have several minor 
gold fields whose aggregate area is nearly half as large. 
We know this whole territory abounds with aurifer- 
ous quartz veins, but we know little about their ex- 
tent, because not onein a hundred has yet been ex- 
ploited to any great depth.—Mining and Scientific 
Press. 

Sk ia 
Premiums for Railroad Inventions, 

The “Verein Deutscher Eisenbahn-Verwaltungen ” 
has offered nine premiums, of a total value of $7,500, 
for inventions and improvements relating to (1) the 
construction and mechanical arrangement of railroads ; 
(2) rolling stock and its maintenance ; (8) the adminis- 
tration and working of railroads and railroad statistics, 
as well as important works on railroads, Without re- 
stricting the scope of the competition, and without 
binding the jury in its decisions, it is recommended 
that competitors should confine themselves to the fol- 
lowing subjects : 

1. Design and construction of a locomotive boiler 
which, without increasing its weight, affords safety 
against explosion, and reduces, at the same time, work- 
ing expenses. 

2. Improvements in the construction of locomotives, 
especially the valve motion, whereby a better utiliza- 
tion of the steam may be obtained. 

3. Proposal and justification of a simpler means of 
calculating truck hire. 

4. The construction of a durable and practicable 
coupling for steam pipes or continuous brakes without 
the use of India rubber. 

5. The construction of a practical and 
cheap switch brake. 

The competition is limited to inventions 
and improvements covering the period of 
eight years extending from July 16, 1883, 
to July 15, 1891, and works and drawings 
must be sent in between January 1 and July 
15, 1891, to the “‘ Verein Deutscher Eisen- 
bahn-Verwaltungen,” Berlin, from which 
also complete copies of the regulations gov- 
erning the competition may be obtained. 

Tornadoes and Violent Storms. 

A special investigation of the subject of 
tornadoes has been carried on by Prof. H. A. 
Hazen, of the Government Signal Service, 
during the past year. Prof. Hazen divided 
the tornadoes into three classes. First, vio- 
lent storms causing destruction ; third, the 
most severe tornadoes ; and placed in the 
second class all other known violent storms. 
While there were about 1,000 tornadoes each 
in classes one and two, causing the death 
of 1,071 people, an average of one person 
to two storms, and a loss of about $23,000,000 in 
property, yet there were but 58 tornadoes of a very 
violent character, killing 755 people, and destroying 
property to the amount of $11,894,700, an average loss 
of 13 lives and over $200,000 of property to each storm 
of class three. It appears that in no State may a de- 
structive tornado be expected oftener, on an average, 
than once in two years, and that the area over which 
the total destruction can be expected is exceedingly 
small. In the last eighteen years the death casualties 
from tornadoes averaged 182 annually. While this 's 
a large number, it does not appear to be as great “* 
the death casualty from lightning. It may be safely 
assumed that, dangerous as are tornadoes, they 4° 
not so destructive to life as thunder storms, 
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Filling Glass Jars with Hot Mixtures, 
To the Editor of the Scientific American: 

In reply to query No. 2435, the plan of Jennie 
Bierger, given in SCIENTIFIC AMERICAN of November 
1, to prevent glass jars and bettles from being broken 
by filling them with hot materials, isa good one. But 
a plan more simple and never failing is to place a silver 
spoon or any other silver instrument in the glass jar or 
bottle. This method effectually prevents even the 
most delicate glass from cracking. C. 8S. DARRACH. 

Cumberland, Ind. 





What is a Foot Pound? 
To the Editor of the Scientific American : 

Some four years ago I was called to give expert testi- 
mony as a mechanical engineer in a case involving 
some nice mechanical points. The opposing lawyer, as 
is quite the custom, sought to belittle my knowledge 
of mechanics by asking some very elementary ques- 
tions, among which was, What is a foot pound? To 
which my answer was, “A pound weight—or thrust— 
moved through the space of one foot. The lawyer 
then quickly asked, In what time? To which I an- 
swered, any time—an hour, a day, a month, it is with- 
out time. I also explained that a foot pound was a 
unit of power, from which all estimates of work done, 
or to be done, are calculated, and that time was not 
mentioned until it was necessary to applicate work in 
horse power, then 33,000 foot pounds accomplished in 
one minute was a horse power. In the argument 
which followed after the evidence was all in, it was 
claimed that I was in error, that there was no work 
without time, that a foot pound means a pound raised 
a foot ina given time. Notwithstanding the fact that 
I had stated the case properly, I find that there are 
many well informed persons who I think should 
know better, who still stubbornly contend that the foot 
pound means a pound weight raised a foot high ina 
given time. In despair of ever being free from unjust 
criticism on this subject by my own efforts, I beg you 
to write a few lines on the subject in your valuable 
and widely circulated journal, to the end that your 
many readers may be correctly informed. 

WILLIAM GOLDING. 

New Orleans, November, 1890. 


[You were correct. 

The UNIT OF WORK is one pound lifted one foot 
high or thrust through one foot against gravity, with- 
out regard to time, and is called afoot pound. The 
impact of a blow, the power of explosives, are all ex- 
pressed in foot pounds or foot tons, without regard to 
time. It is the expression of moving force. 

The UNIT OF RATE OF WORK, or the unit of measure 
of power, is one pound lifted one foot in a given 
time, as one second, or one minute, and by custom a 
horse power is assigned as a common measure of the 
rate of work.—Ep. 8. A.] 








Ordinary Actions of Oxygen. 
BY GEORGE L. BURDITT. 

In the year 1774, philosophers all over the civilized 
world were astonished by Dr. Priestley’s discovery of 
oxygen. It has rightly been called the most important 
discovery of that century, and rivaled Newton's dis- 
covery of gravitation in the preceding century. Besides 
forming an epoch in the progress of learning, it put an 
end to old chemical theories, and at the same time laid 
the foundation of modern chemistry, furnishing a key 
to many of nature’s secrets. But, while Newton’s dis- 
covery is unsurpassed in grandeur, Priestley’s is more 
closely connected with earthly affairs. 

Oxygen is the most abundant of all the elements. It 
composes at least one-third of the earth, one-fifth of 
the atmosphere, and eight-ninths by weight of all the 
water on the globe. It is also a very important con- 


stituent of all minerals, animals, and vegetables. Oxy- 
gen may be prepared in a variety of ways. One way is 
to heat mercuric oxide in a tube or retort. Mercury is 


soon condensed in the coolest part of the retort, and a 
gas is liberated, which may be collected over water: 
280 = 2Hg+O0.. It was by this method that Dr. 
Priestley discovered the gas. A supply of very pure 
oxygen may be obtained by the action of heat upon 
potassic chlorate. A flask may be used to hold the 
chlorate, and the gas may be collected in jars over 
water. When the quantity of chlorate is large, the 
heat required is apt to soften the glass of the flask in 
which the chlorate is decomposed. It has been found 
that metallic oxides, if mixed in-a fine powder with the 
pulverized chlorate in the proper proportions, cause the 
expulsion of the gas at a much lower temperature, 
although such oxides do not appear to have experi- 
enced any change during the operation. Black oxide 
of copper or oxide of manganese are the oxides gener- 
ally used, but the resulting oxygen always contains 
traces of chlorine. These are the simplest ways of get- 
ting oxygen for experiments, although many others 
exist. 


Oxygen is a colorless, tasteless, and scentless gas, a 
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little heavier than air (specific gravity 1°1056), and only 





slightly soluble in water. It was first condensed to a 
liquid by Pictet and Cailletet, but the operation was 
guite difficult. It refracts light the least of any known 
substance. At ordinary temperatures it possesses weak 
magnetic properties, but its susceptibility to magneti- 
zation is diminished, and sometimes disappears tempo- 
rarily, at 325°. Oxygen has a strong attraction for 
other elements, excepting fluorine, and enters into 
combination with them, forming a great variety of 
compounds. With some elements it forms gases; with 
others, liquids; with others, solids. Some of these 
compounds give up their oxygen with great ease, while 
others do not. With one set of substances it forms 
neutral compounds; with others, alkalies; with still 
others, acids. With some elements it forms nourishing 
food ; with others, deadly poisons. Mingled with one 
gas, nitrogen, it forms the air we breathe ; combined 
with another gas, hydrogen, it forms the water we 
drink. It is necessary to the support of all animal 
life, and hence was called by the old chemists “ vital 
air;” but its action upon the lungs is very violent if 
breathed undiluted for any considerable time. 

The distinguishing feature of oxygen is its great 
power of supporting combustion. When, by any rapid 
chemical action, light and heat are produced, combus- 
tion is said to have taken place. Heat is usually neces- 
sary to start the process, but afterward the heat given 
out during the process is more than enough to carry it 
on. In regard to combustion, all bodies may be included 
in one of three classes : 

1. Supporters of combustion ; those which, like oxy- 
gen, allow bodies to burn freely in them, but do not 
burn themselves. 

2. Combustibles ; those substances which, like char- 
coal, actually burn in a gas of the first class, when 
raised to the proper temperature. 

8. Those bodies which, like sand, iron rust, or earthy 
bodies in general, neither burn themselves nor support 
the combustion of other bodies; they may be made 
red hot, but they do not burn. 

The terms “combustible” and “supporter of com- 
bustion” are, however, merely relative; for, although 
hydrogen is ordinarily a combustible, and oxygen and 
chlorine supporters of combustion, yet these two last 
mentioned gases are quite capable of burning when 
surrounded by an atmosphere of hydrogen. All sub- 
stances which burn in air burn in pure oxygen with 
greater brilliancy. Ifa glowing splinter is put into a 
jar of oxygen, it is lighted and burns with a very bright 
light. Substances usually considered incombustible 
may burn violently in oxygen. For instance, take a 
steel watch spring, coil it into a spiral, tip one end 
with sulphur and light it, and put the spring intoa 
jar of oxygen. The spring burns with a dazzling light, 
and scintillates beautifully. The combination of oxy- 
gen with other elements is called oxidation, and the 
products are called oxides. Combustion is the combi- 
natiou of oxygen with another substance ; so that oxi- 
dation is really combustion, and vice versa. 

The cases considered above are cases of rapid com- 
bustion. At ordinary temperatures oxygen often enters 
into combination so slowly that the heat liberated is 
not perceptible (for oxidation always causes heat). 
This is the case when iron rusts in the air. This is 
called slow combustion ; but this slow combustion is 
always accompanied by heat. A pound of iron will 
produce the same amount of heat, whether rusted in 
air or burnt in oxygen; only in the first case it may 
take years to develop this amount of heat, and in the 
second only a few minutes. Under favorable cireum- 
stances oxidation may become so rapid as to raise the 
temperature of a body to its ignition, when it bursts 
into flame, producing what is known as spontaneous 
combustion. This is especially the case in machine 
shops or factories, if piles of tow, used for wiping oil 
from machinery, or piles of oily iron filings, are left 
lying about for any length of time. Although the 
combustible, or body which is burned, may undergo 
such a complete change of form as to disappear from 
sight, yet there is no destruction of matter or loss of 
weight during combustion. When a candle burns, it 
seems to be completely destroyed, leaving only traces 
of ash. However, it may be shown that there is no 
actual destruction of the candle’s components, but 
that they have combined with a certain proportion 
of oxygen, forming carbonic anhydride and aqueous 
vapor; and these, although invisible, really weigh 
more than the original candle, the gain in weight 
representing the amount of oxygen necessary to pro- 
duce the change. Metals oxidize more rapidly in a 
moist than in a dry atmosphere. In the case of iron, 
the oxidation goes through the entire mass ; but with 
other substances, like lead and zine, only a coating is 
formed on the surface, which protects the parts beneath 
from oxidation. 

Slow oxidation is constantly going on around us, 
although in such a quiet way as to be unnoticed in 
most cases. Oxygen, existing free in the atmosphere, 
pervades everything, and shows an irresistible desire 
to possess everything. The decay of animal and vege- 
table matter is due to oxygen, which, by its combina- 
tion with thew, breaks them up into simpler sub- 


325 


SS OE 





stances. It is this slow oxidation which rids the earth, 
the air, and the sea of their impurities—a sort of smould- 
ering fire which consumes all waste matter. Ite slight 
solubility in water enables it to remove impurities from 
below the surface of lakes, rivers, etce., thus keeping 
the water pure. The part played by oxygen in nature 
is of the greatest importance. It is a sort of keystone 
in the arch of chemical elements, holding them in their 
proper places by the vast number of combinations it 
makes with them. 
Of the practical consequences of Dr. Priestley’s dis- 
covery, Prof. Liebig observes : ‘‘ Since the discovery of 
oxygen, the civilized world has undergone a revolution 
in wanners and customs. The knowledge of the com- 
position of the atmosphere, of the solid crust of the 
earth, of water, and of their influence upon the life of 
plants and animals, was linked with that discovery. 
The successful pursuit of innumerable trades and 
manufactures, the profitable separation of metals from 
their ores, also stand in the closest connection there- 
with. It may well be said that the material prosperity 
of empires has increased manifold since the time oxy- 
gen became known, and the fortune of every individual 
has been augmented in proportion.”—Pop. Sci. News. 
—> + © > = 
Population of our Principal Cities. 

The new census show the population of fifty cities to 

be as follows: 





1896, 1880. 

* |) oye 1,513,501 i 1,206,209 
Bi GNI 56. cccceccocce eeecece ceeesece 1,098,576 4.... 508,185 
By PUNE ccckes osccnces 1,044,804 2 847,170 
Pp. PN nndcacpbanes vce seecquahbesse S47 3.... 566,068 
&. St. Loals.....c0s oveecoes coe 6 seeesoee 400.257 a 350,518 
Be Bs acd. 00de s.00 ctnevecsesoace secces 46,507 5.... 962,830 
Bs Ia voc céndcdocede ceptcdvces: ° 433,47 %.... 382,318 
G, Ge PRIIOD.. « ccccss. cncctanotocs 297 990 9 233.059 
A, QRS. 6 0a. vttnscce<.cdesedbbveses 296,309 8.... 2i.i 
10, Cleveland Cee Sebgerccesese 261,546 H.... 160,116 
ie a renedist0scndebechethboseuses 254,457 Biss 155, 14 
2. New Orleans. .......ccce- cece 241,005 10.... 216,000 
18, Pitteburg........ 000: seeneconenenes ‘ 238,473 2.... 166,380 
Be WN nce: cc ccccss sveonietes es 228, 160 M.... 147,29 
Be PE c6nc. cs cacecseossooreses ee 205,669 1. . 116,340 
BR, TRRWORED. 20. coccccccs cscs 90b6b6s0682 208,979 19.... 115,587 
it PT cninens avs come ushehiiinl 182,020 15.... 136,508 
Bh. BINGE. occ cvcccceccoongensecees 164,738 S8.... 46,887 
Pe ME GEE. consocoecces cocese c06ees 143,987 17 120,722 
NE sas6s00: cede supagess sone 161,005 16.... 123,758 
21. Omaha 139,526 6B.... 30,518 
Bab HEOEERED. . coc cccecencces «000 65gbetee 138,327 2... 89, 366 
23. St. Paul.... 138,156 45 {1,473 
2. eee re , 132,048 wD. 104,857 
i, I oc canecopsviendsdcassanse 107,445 24.. 75,056 
DR, Be vnce. 000 s00nds checedesneeeens 106.670 Da. ods 85,629 
27. Kansas City (estimated)........... 105,000 80... M785 
EG... cance scebepees-seupeesens 104,067 B33... 78,682 
29, Aibany.... .. Seuhes pecbneceseanae 93,525 21 90,758 
30, Columbus........ eee coeeccceressoces 90,398 3 .. 51,47 
Gh, GUROMED. 200 ccccce. cocccccccees soecese 81,777 Bivces 51,792 
SB. New Haven..... ....0..cccccsccccesees 85,891 26 62,882 
SB. Worcester, .....00 200 sescccccecee-cos 84,536 
BA. SCrAMtOD..... 2... ccee 2 covccvevveccoss 3,450 89... 
BR, DOBGBD. occ vcccccccqnccscvccceccscosese 82,652 oe 
36. Richmond...........0« 80,838 B.. 
SY. PASTOR ccc cccccccccccess 1000+ cceees 78,300 : 
GB, LOWE. .ccccccccccccccccesesceccosces 77,005 Bl ..02 ot 
SD. Nashville. ...cccc. soccccccoceseses ee 76,309 10.... 13,350 
GE, FD BW G Rese cecccccccccccccsccseses 74,351 37. 18.061 
41, Cambridge......... sbandeneesinbauetse 69,837 DE ces 5? 669 
GD, BERIIR, cdcsdcecccccovcccess soc cen cee 65.514 48... 37,409 
GB. TRGMRBERD, 0. occcccccecces cocseccese 64,586 54 33,502 
44, Grand Rapids. .........--esese-+«+ ‘ 4,147 58. 82.016 
45. Wilmington. ..........seeeeess eee 61,437 @... 42.478 
GR, DO is sccceseccvccuceses Séecceees 60,605 29..06 56,747 
GZ. TOMER cccccccs covcccccces , 58,926 dee 43,278 
48. Dayton..... cgpoqncenbcen coed sects 58,868 47... 38,67 
BA, BRAGRAM ccvvccovscce cocccoes 58,488 64... 20,910 
BGG, 060000020000 a ree nai 58,274 14 11,650 

Totals.... 11,284,633 7,700,715 


nr 
Reduction of Indebtedness in the United States, 
According to the new census reports the indebtedness 
of the nation, as well as of States, counties, and towns, 
has heen greatly reduced within the past twenty years. 


The following table explains itself : 


Net Debt. 1870. 1880. 1890 
| 
| 





j 
National government ..| $2,386,258,599 | $1,942,172,205 | $988,175,172 





BOGOED. 0 cccccectocce coe 352, 566.098 | 227,176,133 | 152,117,730 
Counties 187,765,540 | 124,027,586 115,224,885 
” een “x | 
rer $2,926.900.837 | $2,203,876,014 | $1,255,517.796 
Population..... 38,554,371 50,155,783 | 64,200,000 
DEBTS PER CAPITA. 

1870. 1880. 1890. 

Blathomal,. .... ccrcccccccoscccccscvsscsccccs $61.88 $38.74 $15.29 
Pe cdhkeendvdccccavcce ctagespe eenaeeege 9.15 4.52 2.36 
a pb dev cnstéenesecetesecnesyescee 4.87 2.74 1.79 











As regards municipal debts, the Philadelphia Press 
says: “In (866 the aggregate debt of 130 cities was 
$223,000,000. In 1876 these sawe cities showed a debt of 
$644,000,000. In 1880, 858 municipalities only showed a 
debt of $695,000,000, and according to the forthcoming 
census the debt of these same 858 municipalities will be 
$699,500,000 ; and this with an increase of from 35 to 88 





per cent in the population,” 
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UTILIZING NIAGARA FALLS WATER POWER. 
Probably no one question has more commonly come 
up amoug wavufacturers and the more intelligent me- 
chanics of the country, for years past, than the in- 
quiry as to why the great water power of Niagara 


LT 








Falls has not heretofore been harnessed to the 
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river shore about two miles, affording docking facili-| able at Lawrence, Lowell, Holyoke, and Cohoes com- 


ties and furnishing ample room for mill sites and 
homes for the operatives, which will yet be so far away 
from and above the falls as not to impair ite beauty 
and grandeur in the eyes of visitors. This is shown in 


bined. In all these manufacturing towns, too, it is to 
be remembered that the water privileges only cover 
the right to use water for a certain number of hours 
each day, not contemplating night work, and, even 

with these restrictions, stoppages from want of 





machinery of extensive industrial establishments, 
and wade to do work in some degree commensu- 
rate with its mighty potentiality. Beyond the 
feelings evoked in the mind of the casual beholder 
by the grand and sublime spectacle here present- 
ed, there arises involuntarily in the wind of the 
engineer an almost boundless prospect of magniti- 
cent possibilities in the utilization, for the service 
of mankind, of the tremendous energy which na- 
ture here displays. Something has been done, it 
is true, in the way of using this natural water : 
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power, bat such employment has been quite in- we / ¢ 
finitesimal in comparison with the grand total Ze C *146 ¢ 
offered. A canal three-quarters of a mile long, a we 4R4 &81V Ep Soo 


commencing just above the falls and terminating 
on the high bank below, has for several years fur- 





“| ~+water are frequent during the summer months, so 
that very many establishments have found it 
necessary to supplement their water power with a 
steam power plant. At Niagara, however, nature 
has made a great natural dam, by which all the 
great lakes, draining a country of more than 241,000 
square wiles, are formed into mam moth reservoirs, 
so that there is practically no variation in the 
height of the river from one season to another. 
Water can, therefore, be as readily supplied fora 
day of twenty-four hours as for one of ten hours, 
there will never be any anxiety about the giving 
way of dams, and the machinery, once started, 
need never stand idle. 

The Niagara Falls Power Company was incorpo- 
rated by the New York Legislature in 1886. Its 








nished the water to run about a dozen establish- 
wents, principally flouring mills, bat so incom- 
plete has been the provision fur utilizing the full 
head of the water, that, as it escapes in the tail- 
race, after passing through the wheels, it has in many 
cases a fall almost equal to that of the falls proper. 
The great obstacle to the further utilization of this 
power hitherto has been the immense amount of rock 
cutting, through the hard Niagara limestone, which 
any complete employment of the great head afforded 
by the falls would necessitate. This work has now 
been undertaken by the Niagara Falls Power Company, 





according to the plans shown in the accompanying 
a contem- 
three 


illustrations, and with 
of 
willions of dollars. A tunnel is to 2 
be constructed, of horseshoe shape 


plated investment over 


in cross section, from the water level 
below the falls to a point about | 
one wile above the falls, this tun- _ ferns 3 
nel being at an average depth of i 
about 160 feet below the ground, . 
and some 400 feet from the river, 
with which it will be connected by 
surface canals The tunnel will 
thus furnish an immense tail-race 
for the wheel pits, to be sunk below 
the level of the canais. The tunnel, 
canals, and wheel pits will all be 
eutin hard rock, which oecurs at 
no point over ten feet below the 
surface. The lower end of the tun- 
nel will be beneath the village of 
Niagara, and it will have a rising 
grade of seven-tenths of one per 
cent ; its cross-sectional area is to 
be 490 square feet, which is esti- 
mated to be sufficient to discharge 
the water from wheels adapted to 
furnish 120,000 horse power. The 
company will put in tarbine wheels 
in a number of the pits, to furnish 
power by cable, pneumatic tube, or 
electricity, and will also lease privi- 
leges to customers desiring to make their own wheel 
pits and put in their own wheels and connections. 
Une of our illostrations shows a plan for the develop- 
ment of a 2,000 horse power, which it is proposd to dis- 
tribute for various uses. The manner in which the 
water is led to the turbine wheel, in trunk pipes, is 
represented according to the usual plan adopted in 
present water power systems ; but the diameter of the 
wheel pits is shown to be sufficiently large to admit of 
any preferred method of gearing for the transmission 
of the power to the surface of the 
ground. As shown in the sectional 
view and in the plan of a wheel pit 
fora large power plant, it will be 
obeerved that, in the gradient of 
the tunnel, and in the ample space 
left below the wheel, there is a de- 
cline given to the tail-race such as 
is unknown ip the setting of the 
wheels in most places where water 
power ie used, so that there can 
never be any trouble from back 
pressure. Although the construc. 
tion will give a fall of 160 feet from 
the canals to the tunnel, it is not 
contemplated to use more than 120 
feet head upon the wheels, leaving 
the remainder for the free discharge 
of the water. 

The work 








of sinking the first 


shaft. from which the tunnel will 
be projected by lateral headings, is 
shown in our first page illustration, 
and does not differ from ordinary 
rock cutting in mines. The com- 
pany has purchased about 1,300 
acres of land, extending along the 





LINE OF TUNNEL UNDER TOWN OF NIAGARA TO 
FIRST CANAL. 


one of the views, exhibiting the line of the tunnel to 
the first hydraulic canal, other canals being made as 
required by the development of manufacturing at this 
point until the capacity of the tunnel to discharge the 
water used is fully utilized. 

The location affords great advantages in the way of 
transportation facilities, for it is on direct water com- 
wunication with the ports of all the great lakes and 
the Erie canal, and side tracks from the leading trunk 
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PROPOSED ARRANGEMENT OF WHEEL PIT AND GEARING TO DEVELOP 


2,000 HORSE POWER. 


lines of railway will be run to all the lands and will 
sites. 

The distinguishing feature of this great enterprise, 
as compared with all other undertakings by which 
water power has been utilized for industrial purposes, 
lies in the utterly inexhaustible supply of water to be 
drawn from. It is estimated that the tunnel will not 
take from the river more than four per cent of the wa- 
ter now flowing over the falls, and yet will furnish an 
amount of power greatly in excess of that now avail- 





SECTION OF CANAL, TUNNEL, AND WHEEL PITS. 
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officers are Edward D. Adams, president ; Francis 

Lynde Stetson and Edward A. Wickes, vice-presi- 

dents; William B. Rankine, secretary; and George 

H. Kent, treasurer. 

A contract for the work has been made with the 
Cataract Construction Company, and operations have 
been commenced upon the tunnel, shafts and race- 
ways. 

According to the contract, the first section of the 
work will be completed and the power ready for use 
by the tirst of 1892. 

Albert H. Porter is the resident engineer; John 
Bogart and Coleman Sellers, consulting engineers; 
and Clemens Herschel, hydraulic 
engineer. 

pe @ eee 
Cocoanut Butter, 

The Kew Bulletin contains a num- 
ber of documents describing the 
preparation of cocoanut butter. 
The chief of these is a report from 
the British vice-consul at Berlin, 
stating that the process of produc- 
ing an edible fat from the marrow 
of the cocoanut was discovered 
about five years ago by Dr. 
Schlinck, of Ludwigshafen on the 
Rhine, and has been regularly car- 
ried out since 1888 by a Mannheim 
firm. Factories are also about to 
be established in Paris and Am- 
sterdam. The article is described 
as having “ at present an unlimited 
sale.” The trade is chiefly with 
Germany and Switzerland; the 
sales are steadily on the increase. 
The supply is about 50 cwt. per 
day, but the demand is occasion- 
ally double this. From a report 
from the United States consul at 
Mannheim, who first drew atten- 
tion in other countries to the pro- 
duct, the number of workmen now 
employed in the factory is 25, and 
the price of the butter 644d. to 74¢d. per lb. The nuts 
are obtained from the South Sea Islands and the African 
and South American coasts. The butter contains 60 to 
70 per cent of fat and 23 to 25 of organic matter, of 
which 9 to 10 per cent is albumen. It is of a clear 
whitish color, and hardens at 66° Fahrenheit. It is 
suitable for cooking, and is not disagreeable to taste or 
smell. At present it is chiefly used in hospitals and 
State institutions, but it is rapidly finding its way into 
the homes of the poor, who are taking to it instead of 
oleomargarines. It is said to be 
free from acids and other disturb- 
ing elements found in butter, and 
thus to be easier of digestion. 
“There are those who do not hesi- 
tate to declare this new substitute 
as healthier and infinitely prefer- 
able to the too often bad butter 
brought in the markets, and not to 
be named in the same breath with 
the oleomargarines made too often 
from the diseased fat of horse and 
sheep flesh.” 

ee 
The Paper Industry. 

Three thousand millions of 
pounds is the estimated yearly pro- 
duction of paper. The United 
States has 884 paper mills and 1,106 
paper machines; Germany 309 


mills and 891 machines ; France 420 
mills and 525 machines; England 
861 mills, 541 machines; Scotland 
69 mills, 98 machines; Ireland 18 
mills, 13 machines ; Russia 133 mills, 
187 machines; and Austria 220 mille, 
270 machines. 
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THE NORTON SELF-BALLASTING LIFE BOAT OR 
YACHT. 

The Norton system of construction, adaptable to all 
classes of vessels needing ballasting, has recently been 
brought before the public by the trials to which ves- 
sels embodying this principle have been subjected. 
This system consists of a peculiar construction by 
which a vessel when placed in the water takes in her 
own ballast, and when taken out of the water at 
once discharges the ballast. This is done automati- 
cally. Itis the invention of Captain F. L. Norton, by 
whom it has been patented. 

A series of water tanks are secured along the inner 
floor of the hull, and extend around the inner bilge 
between the frames. The upward extensions may 
reach well above the water line. The tanks are com- 
pletely sealed except for openings for pipe and valve 
connections. One series of these openings is made in 
the upper sides of the main body of each tank, placed 
on opposite sides of the axis of the ship. There is 
one opening for each tank. These opening communi- 
cate with two air pipes that run fore andaft. The 
pipes at one end are turned upward and carried through 
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In the cross-sectional view of a vessel, on the right 
hand side of the illustration, the main features de- 
tailed above are shown. W W are two of the water 
tanks. C C are the upward extensions containing air. 
At O O are shown the inlet openings, while A A 
are the air pipes. To make the vessel a life boat, air 
tanks, L L, are introduced above the ballast tanks. 

The system has been subjected to rigid tests. A life 
boat 26 feet long, 7 feet 3 inches beam, and 3 feet 6 
inches deep, was experimented with in 1886, under the 
auspices of the Danish and German governments. The 
boat held 48 men, and still preserved 15 inches free- 
board. With 14 men on one gunwale, all there was 
room for, the vessel still preserved 6 inches freeboard 
on the lower side. It was then filled with water, and 


when the boat began to empty itself, and actually dis- 
charged half the water which had been placed in it. 
The ballast tanks filled in 35 seconds and emptied in 
from 10 to 15 seconds. This was with the air valve in 
action. When this was held open, the action was one- 
third quicker. 

This is but a partial recital of the tests made on this 
occasion. The next important trial of the system was 
made with the yawl Neversink, a view of which is 
given in the illustration. This little vessel was 36 feet 
long over all, 30 feet on the water line, 12 feet beam, 
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the deck outside of the combing of the hatchways and 
cabin sides. At this end they are provided with a 
valve opening upward and normally closed. There is 
one pipe for each side of the hull, the tanks lying in 
pairs on each side of the keelson. 

The other series of openings are in the bottoms of 
the tanks, and, without any interposed valves, commu- 
nicate direetly with the sea, Through these openings 
the water is admitted into the chambers in the hull for 
ballast, 

When out of the water these tanks are empty. When 
launched, water at once runs in, the air escaping 
through the deck valves until the lower body of the 
tanks is filled and the water has risen in the air pipe to 
the plane of the water line. Water will also rise in the 
upper extensions of the tanks between the vessel’s 
frames, compressing the air sealed therein. This forms 
a series of air cushions. 

If aheeling stress is applied to the vessel, the water 
cannot run out, as the air valve, automatically closing, 
prevents its escape. It acts, therefore, exactly like 
fixed ballast, with one important exception. The 
cushioning of the water against the air makes the 
righting action especially easy, tending to diminish all 
severe strains, which may become very noticeable in a 
vessel with fixed ballast. The tendency to oscillation, 
on righting, is also found to be very slight, the water 
scting to prevent it, as in the well known rolling 
tanks, 
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and drew 4 feet 6 inches aft. The mean draught was 
about 3 feet. She carried about 700square feet of can- 
vas. Commanded by Capt. Josiah W. Lawlor and with 
a crew of one and with a sing!e passenger, Mr. Edward 
8. McKinney, of Elizabeth, N. J., the Neversink suc- 
cessfully crossed the Atlantic. New York was cleared 
on May 11, 1889, and Boston was reached May 16. On 
May 20, after a couple of daysin harbor, the Never- 
sink sailed for Havre. The run to Havre was made in 
a little over a month, the harbor being reached at 
12.30 p. m. on June 28. The highest day’s run was 221 
miles. The voyage was a most successful one, and the 
boat was at once exhibited at the Paris exposition. 
Canned provisions were principally used. For cooking 
porous bricks of clay and asbestos soaked in oil were 
employed. One sea was shipped, coming in over the 
stern as high as the mizzenmast, but, while it half filled 
the cabin, the boat came out unharmed. 

By the time this reaches our readers the steam yacht 
F. L. Norton will be on her way across the ocean. 
It was originally a sailing vessel, and under yawl rig 
rode out one of the heaviest gales ever known off Cape 
Hatteras. A compound condensing engine and boilers 
have been put in by the Pusey & Jones Co. The eylin- 
ders are 514 in. and 104¢ in. diameter, and 10 in. stroke. 
The boiler is tubular and can carry 125 Ib. of steam. The 
hull is 58 feet long over all, 54 feet between perpendic- 
ulars, 12% feet beam, with a mean draught of 6 feet 44 
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10 men on one gunwale brought it to the water level, | 
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of French naval officers are to inspect it. The mean 
draught as given above is with the ballast chambers 
filled. When they are empty, the draught is 4 inches 
less. Without ballasta weight of 986 lb. on one gun- 
wale produced a heeling effect of 814 inches ; with the 
ballast but 344 inches depression was produced. There 
are twelve water compartments, holding 282 cubic feet 
or about 8 tons of ballast only. The double bottom 
above the tanks is 32 in. from ‘he zgarboard strake 
Before leaving, the F. L. Norton was inspected by 
the National Board of Inspection and Survey on behalf 
of the U. 8. government. 

The system seems peculiarly weli adapted to ship's 
and shore life boats. Out of water they would weigh 
no more than ordinary boats, but once afloat wouid 
become self-ballasting. No upset has yet been recorded 
against them. 





— +o 
Bleaching and Fireprooting Fabrics, 
Any suitable chemical may be used, as, for instance, 
| borax, soda, alum, chloride of sodium, and cther che 
|micals that would have the desired effect. After the 
solution is applied, the fabrics are formed into bundles 
or rolls, while yet damp with the solution, and stored 
away in this damp condition, when a chemical action 
takes place in the mass, which effecte the bleaching of 
the fabrics, and renders them whiter than they would 
'be if the same solution were applied and the fabrics 
| dried before being formed into bundles or rolled up 
The bleaching of the fabrics is not the only result, but 
| it also renders the fabrics fireproof, and makes them 

















1. The yaw! Neversink crossing the Atlantic, 2. The steam yacht F. L. Norton on the ways; stern view 
3. Bow view of yacht. 4. Cross section of Norton life boat. 5, Side view of the F. L. Norton, showing 
sea pipes for admission of water ballast. 
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softer and more pliable, and thus adds also to their 
value. As an example of a suitable solution per yard 
of the fabric, two and a half peunds of chloride of sodi- 
um, dissolved in seven and a half pounds of water, has 
been found to give good results. The invention is par- 
ticularly applicable to the manufacture of bagging 
from jute butts, and it will be far superior to that 
heretofore produced from this article, in that it is 
lighter in color, as well as much superior in appear- 
ance. By applying the solution while the goods are 
on the calender, it does not come in contact with the 
spinning and weaving machinery, which would cause 
them to rust, and by applying it while the goods are 
on the calender, and just before being rolled up, a very 
thorough and even distribution of the chemical through 
the goods is obtained. As before stated, the rolls are 
stored away as they come from the calender, and in a 
damp condition, produced by tke application of the 
chemical, and the result is that a chemical action takes 
place in the tightly rolled goods, which very materially 
improves the color of the article, and adds much to ite 
value, but practically nothing to the cost of its pro- 
duction. 
—_—— — + 0 - . 

THE single-rail road system has appeared again. 
This time it has the advantage of being designed for 
the use of electric power, and many of the hitherte 
insuperable difficulties of the system are thus happily 





in. Toulon, France, is the objective point, where a board 


avoided, 
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Bluestone Sidewalks, 

Of all the diverse industries in building material 
there is, perhaps, none larger, yet none about which 
so little if known as the bluestone industry. New 

Yorkers walk day by day over the smoothest blue- 
stone sidewalks in the world, yet, if asked where they 
come from, the majority will say, “I'm blessed if I 
know.” The huge slabs come from the quarries in 
mach the same shape that we see them as sidewalks. 
The stone known as Hadson River bluestone is the 
blue, fine-grained, compact sandstone, and the belt of 
country whence New York gets her slabs is nearly one 
hundred miles long in this State, stretching from the 
Helderberg Mountains in Albany county across Greene 
and Ulster counties, taking in a strip of both Orange 
and Sullivan counties, and across the Delaware River 
into Pennsylvania. In Albany and Greene counties 
the ledge bearing good stone is narrow, as it is also in 
the town of Saugerties, Ulster county, being found 
only on the east and east-southeast foothills of the 
Catskill Mountains, where it is bounded on the east 
by the older limestone formations and on the west by 
the conglomerate and quartzose formations of the Cats- 
kill range. The belt widens in the towns of Kingst. », 
Woodstock, Hurley, Olive, and Marbletown, in Ulster 
county, and in them the quarries are widely distributed 
over the plateau which borders the Catskills on the 
southeast. To the northwest and in the valley of the 
Esopus Creek quarries have been worked for forty 
years, and that part of the town of Hurley known as 
Jewellville, or West Hurley, has had the best and 
most profitable quarries. One quarry at West Hur- 
ley, known as the Great Lawson Quarry, was worked 
by Lacius Lawson for more than thirty years. It is 
asserted that more than $2,500,000 worth of flag and 
other stone, has been taken from that hole. More than 
fifty acres of ground, in many places to the depth of 
forty and fifty feet, have been worked over, and the 
broken stone, or refuse, from the quarry, known as 
rubbage, has been piled up in banks, in some places an 
eichth of a mile in length and 100 feet in height. 

That probably was not only the most famous but 
the most profitable bluestone quarry ever opened, and 
Lucius Lawson, now in the stone business in Chatta- 
nooga, Tenn., was once a millionaire. Unfortunate 
speculations in land and the work of draining the 
great Beaverkill Swamp, in Ulster county, involved 
Mr. Lawson to such an extent that a few years ago he 
failed, and lost not only his quarry, but every dollar 
he possessed in the world. For many years, while 
Lawson worked the quarry, the ground was owned by 
the late General Daniel Tompkins Van Buren, of Plain- 
field, N. J., and Lawson paid a quarry rent of so much 
afoot for the stone taken out. General Van Buren 
received more than $200,000 in percentages, or, as it is 
called, “‘quarry rent.” From this quarry probably 
more stone fur sidewalks in this city has been taken 
than from any three quarries in the bluestone belt. 

There are quarries along the Hudson River at New 
Baitimore, and, thence southward, at Coxsackie and 
Catakill, and near Rondout, but they are not of the 
typical binestone, but of the softer gray sandstone of 
the Hudson River slate formation. The quarries at 
Palenville and vicinity, West Saugerties, Boiceville, 
Phenicia, Woodiand Hollow, Shandaken, and Pine 
Hill are undoubtedly in the Catskill group of rocks. 
In working the quarries there is much variation in the 
thickness and natare of the overlying earth and top 
rock that must be taken off before the good stone is 
reached. The work of removing the top is called strip- 
ping, and the heavier the top the less profitable the 
quarry. The many openings in the bluestone belt in- 
dicate that the whole territory is underlaid with beds 
of biuestone, butfin large areas the stone is of inferior 
quality, or the thickness of the ledges is not great 
enough to warrant their working at a profit. The 
custom is to lease the land at a certain royalty asquare 
foot of stone taken out, which is generally half a cent 
a foot. Few of the quarries are worked by companies, 
and fewer still on a large scale. Nearly all are worked 
by individuals, or by the associated effort of two or 
three men of small capital, or by the laborers uniting 
with no capital other than their tools and labor. 
Generally a loading derrick worked by hand power 
and a smal! hand pump form the equipment. At the 
larger quarries lifting derricks worked by horse power 
are employed to hoist the stones from their beds, 
while at the shipping docks loading derricks are 
used, 

In quarrying, the rock is thrown down or broken by 
the use of common blasting powder until the stratified 
beds of flat and regular stone are reached. These beds 
ran in regular blocks, being separated by thinner 
blocks known as cat faces. The large blocks are split 
apart in convenient sizes by the use of plug and fea- 
ther wedges, driven in lines of shallow holes. The na 
tural division planes, or joints, are taken advantage of 
in catting the blocks. These joints, or seams, are gen- 
erally vertical, or nearly so, and run in two systems, 
the one perallel to the strike of the beds or the ledge 
also, and the other at right angles to the first, and in 
the direction of the dip of the beds. The former make 
the successive headers of the quarry, while the latter 
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are known as end joints. Where the blocks are regu- 
lar and well defined the blocks are readily cut into rec- 
tangular shaped sizes for platforms, sidewalks, cross- 
walks, and curbing stones. The layers of stone range 
from one inch to three feet in thickness, the top beds 
being thinner generally than those deeper in the 
quarry. In working into a hill, bedding planes, or 
division seams, frequently disappear, and two or more 
layers merge into one heavy slab. In most cases these 
thick strata can be split apart along the planes of bed- 
ding, and the cap layer is lifted off by means of wedg- 
ing on the edges. The size of the stone is always de- 
termined by the natural joints, and frequently layers 
sixty feet long, twenty feet wide, and ten inches in 
thickness are lifted from the beds. The facilities for 
handling and shipping limit the size,and such mon- 
sters are immediately broken into smaller sizes. It is 





customary to use the thinner stone for town or village 
sidewalks, while the thicker layers are worked into 
curbing, crosswalks, window and pier caps, sills, and 
flagging. 

The slabs are sent from the quarries to tide water at 
various points along the Hudson River, Wilbur, in the 
city of Kingston, being the principal shipping point. 
The stone is trucked from three to ten miles over heavy 
stone tramways built especially for the purpose. In 
this city a span of horses drawing a load of five tons is 
a sight, yet on the stone roads from the quarrying dis- 
tricts into Kingston an everyday sight is a span of 
horses hauling a load of ten or eleven tons, and fre- 
quently three horses hitched abreast have taken loads 
of stone weighing fifteen tons to the dock. 

One monolithic monster, now in the yard of Oster- 
houdt Brothers, at Wilbur, is 20 by 24 feet 9 inches, 10 
inches thick, aad it weighs several hundredweight 
over twenty tons. It was quarried about four miles 
from Kingston, at Sawkill, and is probably the larg- 
est stone ever brought safely to tidewater, it being 
several feet larger and more than three tons heavier 
than the great stone in front of the Vanderbilt residence 
at Fifth Avenue and Fiftieth Street, this city, that 
stone being 15 by 20 feet and 8 inches thick. The mon- 
ster is so large that it may have to be cut in two for 
a buyer, as it is larger and wider either way than any 
sidewalk in America. Tocutit will detract from its 
actual value about 20 per cent. In its present shape 
it is practically dead money to its owners on account 
of its immense size. It came very near meeting disas- 
ter several times before it was safely removed. Al- 
though the quarry is only about four miles from the 
river, and the road mostly down grade, the trackmen 
were three days in moving it to tidewater, and during 
that time three trucks were broken down. Eight 
horses drew it, although four could have hauled the 
weight. It was thonght safer, however, to have 
double that number. One side of a toll gate had to 
be taken down to allow it to pass through, and in 
crossing the bridge of Esopus Creek at Kingston it 
had to be turned up on its edge to an inclination of 
about fifty degrees to clear the side trusses of the 
bridge. 

The bluestone industry gives employment to a vast 
body of skilled and unskilled laborers. It is estimated 
that from New Baltimore on the Hudson to Pond Eddy 
on the Delaware, at least 20,000 men are employed di- 
rectly in the various branches of the work, not includ- 
ing those employed on railway trains, stoue barges, 
sloops, and canal boats moving the stone from tide- 
water to market. Ulster county, being the largest 
producer, employs the most men, and quarrymen, 
stone cutters, laborers, teamsters, stone measurers, 
handlers, and machine workers will number at least 
7,000. Ordinarily the pay of the men who work at the 
various branches of the business is good.. Stonecut- 
ters get from $3 to $5 a day, while the pay of the 
other branches of skilled and unskilled and machine 
labor runs from $1.50 to $3.50a day. When there isa 
depression in the bluestone trade everything comes to 
a standstill in the city of Kingston, so badly is busi- 
ness affected. 

The stone, after a superficial dressing at the quar- 
rivs, is stacked or piled at tidewater. Slabs requir- 
ing further dressing are taken to the cutting sheds, 
where they are cut into the various shapes and finely 
tooled. Large stones are put on large bed planers 
and planed smooth. Others are put under saws com- 
posed of strips of thin boiler iron, under the edge of 
which is kept a quantity of sharp wet sand, and sawed 
into slabs of the required sizes. Stone for special 
purposes is pat upon a huge, flat, revolving plate of 
iron, the surface of which is fed with sand and water, 
and not only rubbed smooth, but also highly polished. 
After having been delivered in the city, very little or 
no work is necessary, except fitting to the various 
purposes for which it is used. There are, however, 
many yards in New York and vicinity that buy the 
stone in the rough and dress it, but less is done every 
year, owing to labor disturbances, but more to the 

Union Blaestone Company, a trust which controls the 
business along the Hudson River front between New 
Baltimore and Kingston. In 1889, the estimated valne 
of the bluestone product of New York State, with that 





of Pike and Wayne counties, in Pennsylvania, was 
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$1,800,000, of which fully 75 per cent came from the 
district between Kingston and Catskill. 

In many localities quarries have been worked out, 
that term being used when the top rock is so heayy 
that to take it off will not pay. They have been 
abandoned, but lately a new use has been found for 
the refase stone, and a company has been buying rub- 
bage banks. It has been discovered that the argilla- 
ceous and often highly silicious nature of the rock 
wakes it highly desirable for macadawizing, and jn 
some of the quarries huge crushers are now used in 
crushing the refuse. A crusher working on the moun- 
tain of rubbage in the great Lawson quarry has a 
capacity of 300 car loads a day. Immense quantities 
of the coarser grades are being used in this city for 
concrete, while mach more of the pea coal, or gravel, 
size is being used in the parks and by private parties 
for the top dressing of drives and roads. 

Among the men who made fortunes in the bluestone 
business were William B. Fitch, Michael Hallihan, Lu- 
cius Lawson, Nathaniel Booth, the Sweeney brothers 
and James V. Cummings. Hallihan was rich when he 
died,but Fitch was poor. Nathaniel Booth has lost his 
property. Lucius Lawson is trying to make another 
fortune at Chattanooga, Tenn. Perhaps the most not- 
able person ever interested in the traffic and quarry- 
ing of bluestone is John Fletcher Kilgore, of Passaic, 
N. J. He was originally a teamster on the Ulster 
county plank road, and he hauled stone from his 
father’s quarry to the docks at Wilbur. Kilgore and 
George Waters, of Kingston, developed the great quar- 
ries along the Delaware in the years succeeding the war, 
and Kilgore has made and spent several fortunes. He 
controls the Delaware stone traffic. 

Portland Cement for Anchoring Bolts. 

A writer in the Polytechnic, of Troy, N. Y., relates 
how, during a recent experience in constructing founda- 
tions for an elevated railway, solid rock was encoun- 
tered so near the surface as to necessite anchoring tlie 
foundation bolts in it. Some more durable and eco- 
nomic means of accomplishing this than by the use of 
sulphar or lead was desired, and Portland cement was 
suggested as being suitable. 

A careful investigation failed to find any record 
showing the adhesive strength of cement in pounds per 
square inch when used this way. Hence it was decided 
to make such experimental tests as would give reason- 
ably positive information on this point. For this pur- 
pose fourteen holes were drilled ina ledge of solid lime- 
stone, seven of them being 13g inches in diameter, 
and seven of them being 15g inches in diameter, all 
being 344 feet deep. Seven % inch and seven 1 inch 
bolts were prepared with thread and nut on one end 
and plain at the other end, but ragged for a length of 
2%¢ feet from the blank end. 

Four were anchored with sulphur, four with lead, 
and six with cement mixed neat. Half of each were 
inch and half 1 inch bolts, and all of them were allowed 
to stand till the cement was two weeks old. At theex- 
piration of this time a lever of sufficient power was 
rigged and all the bolts were pulled, with the follow- 
ing results : 

Sulphur.—Three bolts out of four developed their 
full strength, 16,000 and 31,000 pounds. One 1 inch bolt 
failed by drawing ont under 12,000 pounds. 

Lead.—Three bolts out of four developed their ful! 
strength, as above. One linch bolt pulled out under 
13,000 pounds. 

Cement.—Five of the bolts out of six broke without 
pulling out. One 1 inch bolt began to yield in the ce- 
ment at 26,000 pounds, but sustained the load a few 
seconds before it broke. 

While this experiment demonstrated the superiority 
of cement, both as to strength and ease of application, 
yet it did not give the strength per square inch of area 
To determine this, four specimens of limestone were 
prepared, each 10 inches wide, 18 inches long, and 12 
inches thick, two of them having 1% inch holes and 
two of them having 2% inch holes drilled in them. Into 
the small holes 1 inch bolts were cemented, one of thei 
being perfectly round iron and the other having a 
thread cut on the portion which was embedded in the 
cement. Into the 2% inch holes were cemented 2 inch 
bolts similarly treated, and the four specimeus were 
allowed to stand 13 days before completing the experi- 
ment. At the end of this time they were put into 4 
standard testing machine and pulled. The plain 1 incl 
bolt began to yield at 20,000 pounds, and the threaded 
one at 21,000 pounds. The 2 inch plain bolt began to 
yield at 34,000 pounds, and the threaded one at 32,000 
pounds, the strain in all cases being very slowly 4p- 
plied. The pump was then run at a greater speed, and 
the stones holding the 2 inch bolt split at 67,000 pounds 
in the case of the smooth one, and at 50,000 pounds in 
the case of the threaded one. 

It is thus seen, says the Railway Review, that cement 
is more reliable, stronger and easier of application than 
either lead or sulphur, and that its resistance is from 
400 to 500 pounds per square inch of surface expose. 
It is also a well ascertained fact that it preserves iro? 
rather than corrodes it. The cement used throughout 
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the experiment was an English Portland cement. 
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MOULD FOR CONSTRUCTING CONCRETE SEWERS AND 
SUBWAYS. 

The annexed engravings illustrate a novel method 
of rapidly constructing concrete sewers and subways, 
recently invented by Mr. Ernest L. Ransome, of San 
Francisco, Cal. The apparatus employed is a movable 
and adjustable mould formed of sheet metal, prefera- 
bly steel, rolled to the requisite shape and size, with 
the edges overlapping, but not riveted or welded. The 
forward portion, as will be seen by reference to Figs. 1 
and 3, slopes gradually from the top toa point on the 
lower circumference, and is covered by a metal cap 
riveted at one side only, to ‘allow of contraction and 
expansion. 

Figs. 1 and 2 show the mould with the means for 
moving, and Fig. 4is a plan view showing a series of 
toggle joints attached to the sides of the mould and 
connected with a rod furnished with a screw by means 
of which all of the toggles may be moved simultane- 
ously so as to either expand jor contract the mould as 
may be required. 

In the construction of all concrete work there are 
two essentials. There must be continuous construction 
to insure unity, and every portion of the work must be 
accessible for tamping. In the construction of a hol- 
low cylinder—especially in a narrow excavation—-the 
convexity of the mould interferes to prevent access to 
a portion of the tube upon the lower side if the line of 
construction be vertical. 

The effective feature of the Ransome invention is in- 
clining the line of construction to the plane of the 
tube at such a small angle as to bring every portion of 
the cylinder within reach, while the constant move- 
ment of the mould makes the construction continuous, 
and insures a perfect bond. 

In operating, the mould is placed in position and ex- 
panded to the full size required. 
The concrete is then filled in before 
and around it, and tamped in place, 
the tapering front of the mould, as 
it moves forward, determining the 
line of construction, and permitting 
every portion of the tube to be 
reached and tamped as laid. 

The mould may be moved at the 
rate of say one foot per minute, car- 
rving the construction forward at 
that speed, and leaving behind a 
perfectly constructed tube formed 
about it. By means of the interior 
mechanism, after any interval of 
suspension of the work, the diame- 
ter of the mould may be slightly 
diminished, when it is easily moved 
forward into place, and again ex- 
panded to full size and the work 
resumed. 

In loose or sandy soil there is used 
in connection with the mould a 
frame termed the “shaper,” con- 
sisting of a hollow cylinder, the 
complement of the mould in form, 
which is placed within the excava- 
tion in advance of the mould, but 
in a reverse position, to hold the earth in place. Thus 
the pointed end of the mould enters between the side 
arms of the shaper, and the concrete is laid in the 
intervening space. The shaper is not shown in the 
drawing, bué will be readily understood. 

The perspective views, Figs. | and 3, and transverse 
section, Fig. 2, of a cable road in process of construction, 
by means of Ransome’s patent mould, give a clear idea 
of the mode of procedure with an open mould for sub- 
ways. 

The mould is formed of jointed sections, which give 
it flexibility for curves. Itisof such length as, with 
the taper of the forward portion, will permit the em- 
ployment of a namber of laborers, and bring the en- 
tire construction within reach of the tamping tools. 

After digging the trench for the subway, temporary 
timbers are fastened by iron clamps to the posts which 
have been firmly set in the ground on either side of 
the track. From these temporary supports the rails 
and channel irons are suspended exactly in their pro- 
per positions, and there firmly held, while the concrete 
subway is built up around the mould beneath. 

As the mould is moved slowly but steadily forward, 
it is held rigidly in true position by means of iron rods 
which pass between the channel irons—as seen in Fig. 
1—where one side is cut away for the purpose. A 
traveling shoe and grooved rollers move along these 
irons, and prevent the mould from rising or falling. 

It isclaimed that the rapidity with which a conduit 
ean be laid by this method insures great economy in 
constructions of this class. 


->-<o-.> 














THE theory that whisky is necessary in the treat- 
ment of pneumonia has received a blow from Dr. Bull, 
of New York City, who discovers that in the New York 
hospitals 65 per cent of the pneumonia patients die 
with aleoholic treatment, while in London, at the 
— Lesson Temperance Hospital, only 5 per cent 
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Large Ships of the Ancients. 

We moderns are justly proud of the wonderful and 
magnificent specimens of naval architecture that crowd 
the great ports of the world. If there is anything new 
under the sun, a first class ocean steamer, it is believed, 
is that rarity. In our conceit we recall only the 
galleys and triremes of the ancients, that scarce ever 
ventured beyond the coast line, and the small barks 
in which Columbus and those that followed him con- 
quered a new world and gave commerce its greatest 
field. But the ancients built many goodly sized 
craft and made luxury a study on some of them. That 
much controverted craft, the ark, is an example of 
bigness. Her tonnage is estimated at about fifteen 
thousand tons, smaller it is true than that of the Great 
Eastern. No less an authority than Lindsay thinks 
that she was simply a raft of stupendous size, having 
upon it a structure resembling a huge warehouse. As 
no means of propulsion were necessary this description 
may be correct. The cargo, however, was unique and 
probably the largest and must valuable ever carried. 
The description of the ark, as given in the Scriptures, 
makes the vessel about 450 feet in length, 75 feet in 
breadth and 45 feet in depth, proportions similar to 
those now in use to-day for great vessels. 

But as the agnostic is not sure that this life boat of 
the human race ever existed, and as the materialist is 
sure she never was built, let us take for example of big 
ancient vessels some other craft vouched for upon the 
authority of profane and not sacred writers. The 
Egyptians, fond of large things and big dimensions, 
made the big tonnage vessels of ancient times. 
Ptolemy (Philopator) would have appreciated the 
Great Eastern. He was fond of building big boats. 
One of these is said to have been 420 feet long, 57 feet 
broad, and 72 feet deep from the highest point of the 





MOULD FOR CONSTRUCTING CONCRETE SEWERS AND SUBWAYS. 


stern. This vessel had four rudders, or what some would 
cal! steering oars, as they were not fastened, each 45 feet 
long. She carried 4,000 rowers, besides 3,000 marines, 
a large body of servants under her decks, and stores 
and provisions. Her oars were 57 feet long and the 
handles were weighted with lead. There were 2,000 
rowers on a side, and it is supposed that these were 
divided into five banks. That this extraordinary 
vessel ever put to sea is doubted, but that she was 
launched and used at times, if only for display, several 
historians are agreed. Another “‘ship,” the Thalame- 
gus, built for one of the Ptolemies, is said to have been 
300 feet long, 40 feet broad and 60 feet deep. This was 
afar more magnificent vessel than any previous one. 
An Alexandrian historian, Catlixenus, in describing her 
speaks of her having colonnades, marble stairs and 
gardens. 

Another great vessel, historical by reason of its size, 
is one built by Hiero, King of Syracuse. Her dimen- 
sions are estimated to be large from the description of 
her cargo and the number of her decks and houses. 
She is supposed to have been sheathed with lead, and 
accomplished at least one successful voyage. A full 
description of her would read somewhat like that of 
one of our Long Island Sound or Hudson River steam- 
boats. She had three entrances, the lowest leading to 
the hold, the second to the eating rooms and the third 
appropriated to the soldiers. There were thirty rooms, 
each having four eouches, for the soldiers; there were 
fifteen couches in the sailors’ supper room, and there 
were three more cabins, each having three couches, 
The floors of all these rooms were laid in stone mosaic 
work. There was also a temple of cypress inlaid with 
ivory and dedicated to Venus. The mainmast was 
composed of a single tree, and the vessel carried four 
wooden and eight iron anchors. Asa freight carrier 
she would rival the largest of our ocean tramps. It is 
recorded that one or two of the launches belonging to 





to have carried *‘ sixty thousand measures of corp, ten 
thousand jars of Sicilian salt fish, twenty thousand 
talents’ weight of wool, and of other cargo twenty 
thousand talents, all of which was in addition te the 
provision required for the erew.” These are the 
notably big vessels of ancient times, but the supposi- 
tion is that as rulers, whether king or people, were as 
emulous in those days as these, other big craft were 
also built. From the foregoing description the thought 
is suggested that the first designers of our own river 
steamboats may have heard of the Egyptian and 
Syracusan vessels and taken a hint from them in 
building floating palaces.—Marvitime Register. 
Plumbing and Sanitary Notes, 

The proper size of soil and drain pipes under differ- 
ent circumstances has been and is a subject in regard 
to which there is a wide difference of opinion existing 
among those competent to offer one. Boards of health, 
in dealing with the plumbing of tenements, are in favor 
of 5-inch soil and 6-inch house drains, while others 
inaintain that a 4inch soil and a 5-inch house drain 
will be even better than the lager sizes, if for no better 
reason than that they will he better scoured by every 
discharge of a properly flushed fixture. Hellyer, the 
great English sanitary authority, is on the side of the 
smaller pipe, and in this country Col. Geo. E. Waring 
is a pronounced advocatein the same line. In a recent 
issue of the Chicago Sanitary News, as quotedin the 
Review and Record, Col. Waring’s views on the subject 
are very clearly expressed, and his experience with 
pipes of small caliber will probably be interesting to 
our readers. He tells us that by way of demonstrating 
to his own satisfaction the efficiency or otherwise of 
small bore pipes for house wastes, he limited the soil 








pipe in his own dwelling to 3 inches in diameter. His 
soil pipe from above the roof to 
outside the building line is a 3-inch 
iron pipe which is connected with 
the street or main sewer by a 3-inch 
earthen sewer from the building 
line. He gave it a fall of neariy 
half an inch to the foot, and the 
distance outside from the house to 
the main sewer was 110 feet. On 
this 3-inch line there are two water 
closets, a bath tub and a kitchen 
sink. and though in use for nine 
years there have not been more 
than five or six obstructions, mainly 
due to the presence of the running 
trap on the main drain. In prov- 
ing to his own satisfaction the abi- 
lity of a 83-inch soil pipe and house 
drain to carry off the sewage and 
waste matter of a private dwelling 
of average size, Colonel Waring does 
not recommend the use of 38-inch 
pipe, but considers that a 4-inch 
soil and drain pipe are sufficient for 
all dwelling houses, a 4inch pipe 
being able to carry nearly 80 per 
cent more than a 3-inch pipe. In 
the same manner he declares in 
favor of a6-inch pipe for street sewers, and cites the 
result at Memphis, Tenn., San Diego, Cal., Stamford, 
Conn., and other places where 6-inch sewers are in use. 
There are, however, circumstances under which he 
adinits a larger pipe should be used. 
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A New Safety Lamp for Mines, 

A rectangular box of ebonite contains accamulators 
of the Pollak system ; it rests upon a meta! plate. An 
ebonite lid serves as support for a glow lamp inclosed 
in a cylinder of thick glass. The whole is covered with 
a metal top, fixed closely by means of pins. A leaf of 
soft caoutchouc, introduced between the top and the 
box, renders the junction hermetic. Into the lid are 
inserted rods of an inoxidizable metal, which pass 
through it and support at their bases contacts of 
platinum, which meet the platinum cuntacts of the ac- 
cumulators, and which have at their summits springs, 
one of which is in metallic connection with a foot of 
the lamp. The other foot of the lamp is insulated, and 
can be brought in contact with a pole of the accumu- 
lator by means of a needle introduced into a horizontal 
channel made in the lid. As the contacts are in the 
interior of the box and the lid, neither the opening 
nor the closing of the current can cause an explosion ; 
hence the lamp can be either ignited or extinguished 
in an inflammable atmosphere. If the system is dis- 
mounted, or if the glass globe of the glow lamp is 
broken, the lamp is extinguished. The model ex- 
hibited weighed 1,800 grammes, and gives a perfectly 
constant light of 0°7 to 0°8 candle power for twelve 
hours.—Charles Pollak, in Chem. News. 

eee 
Norr.—Mr. Anton Larsen, the inventor and patentee 
of the improved dumb waiter illustrated in the issue 
of November 8, should be addressed at Nos. 418 and 415 
East 124th Street, New York City, where his invention 
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RECENTLY PATENTED INVENTIONS. 
Rallway Appliances, 
Car Couptive.—Joseph L. Stillman, 


Freene, Ca The drawhead has a vertical chamber 
communi ng with « link opening, a vertically slid- 
ng spring-actuated link presser and a horizontally 
sliding «pring-actuated abutment, a movable pin sup- 
port being located above the drawhead and a connec- 
tion between the support and the abutment, the device 
coupling automatically and being positive in its opera- 
Guarp ¥or Cars. — Frederick W. 
Stutt, Denver, Col, This invention covers a novel con- 
struction of frame, designed to be readily attached to a 
ur or the car trucks, by which a car will be effectually 
guarded at the ends and side 
beneath the wheels, and designed to move any one / 
failing in front of the car to one side, 


FxeEDING RACK FOR CATTLE CARS.— | 


Ferdmand E. Canda, New York City. Stowage | 
chambers adapted to carry a large amount of fodder are 
provided by this invention, sach chambers being im- 
mediately beneath the car roof and having a trap door 
at the top, while at the sides they communicate with | 
the manger spaces, providing for the easy delivery of 
the fodder to the feeding racks. 


Electrical. 

TeLEGRAPH Kksy. — William A. J. | 
Kobrn, San Francisco, Cal, Combined with the key is | 
a circuit-closing switch pivoted to the frame of the key 

ladapted to swing under the anvil tongue in the 
usual way, a beveled arm engaging a spring projecting 
d wardly from the key lever to force its rear end up 


contact points of the 


ward, closing the circuit at the 
key and between the circait-closing switch and the 
anvil tongue, | 
REGULATOR FOR DyYNAMOs, ETC. — 
Fremont J. Cleaver and George FPassold, Pittsburg, Pa. 
Com bin with an armature formed of a hollow 
cylind yf non-magnetic material, upon which con- | 
dactors are arranged connected with a commutator 
cylinder, is a movable armature core supported within | 


the armature cylinder and commutator brushes con- 


he armature core, making a simple and ef- 


nected wit 
fective regulator for dynamas and motors 


| of the rider's legs and laterally to regulate the speed of 


Mechanical, 


CALIPKR AND CENTERING GAUGE.—| 
William O. Nelson, Baltimore, Md. This is a combina- 
tion tool for determining diameters and transverse 
neiste of a main plate and a sliding 


measurements, aod c 
plate, which together form a caliper gauge at one end 
and « centering gauge at the other, which with one ad- 
jastment fixes the center of any shaft whose diameter 
s measured by the « aliper gauge 


SHart CoupLine.—James Q. Stewart, | 
Hiver Vale. Ind. One shaft section is formed with | 
longitudinally extending undercut or dovetail recesees 
to which sliding keys nform, while the engaging | 
shaft section has andercat longitudinal recesses to re- | 
ceive the adjacent ends of the keys, and the abutting 


ends of the two sections have a threaded aperture and 





threaded extension, whereby the sections may be quickly 


and conveniently united | 


LEAD Press. —Christopher C. Tracy, 
Brooklyn, N. Y. Aceording to this Invention, the die 
block has (wo seats separated by a division plate, with 
rotary dies having two inlets for the material, whereby 
two dies may be used at the same time, thus doubling | 


the capacity of the press, the invention being an im- 
vement op a former patented invention of the same 
nvet ww. 


Agricultural, 


ROLLER FoR ListED Cory. — Frank 
4. Clark, Ashland, Neb 
tachment capabie of application to any roller, consist- | 


This invention covers an at- 


ing of a sectional furrowing ring having a convex ex- 
terior and provided with means for securing it to the | 
roller, and designed to effectually emooth the tops of | 
the hilis and produce well defined furrows between the | 
hills, thas greatly facilitating the growth of the corn 
and its cultivation. 


Mining, Etc. 


ORE CONCENTRATOR, ETC. — Luther 
Look, Ketcham, Idaho, This invention provides for 
the separation of precious metals from the gangue and 
other waste solely by water running over riffies, the riffle 
table having two peculiarities of construction—first, 
ite ribe having a general diagonal direction, but being 
carved in the direction of their length, and, second, the 
upper and lower sides of the diagonally curved ribs 
being at a right angie to each other, the lower one being 
shorter than the other. 


Orne Wasuer.—La Fayette W. Lewis, 
Milnes, Va 
cradle held to rock thereon is an ore-receiving trough 
having a hopper et one end and a gate with a series of 


oatwardly extending pine pivoted at the opposite end, 


Combined with a fixed support and a 


a screen hinged to the gated end of the trough, and an 
Tiake chate teneath the screen, whereby the ore may 
be quickly washed, screened, and delivered to any 
desired receptacte. 


Miscellaneous, 


Beer Favucer. — John B. Hogan, 
North Adame, Mase. A planger or rod is held in the 
faucet bedy, on the outer end of which screws a cap in 
contact with the pianger er rod, to force the latter in- 
ward to remove the bung of the keg, the device being 
simply made, dorable, and readily applied. 

STRAINER FoR Or, TANKs.—Johno ©. 
Dilworth, Pitteberg, Pa. According to thisinvention a 
filter bug le employed, fitted in the «trainer tube and 
suspended therefre.u 





) al Ve WR, Lie device beng t 


to prevent any one falling | tween its ends, while the other end of the lever is 


| able to accommodate riders of different weight, and the 


| for saving and utilizing the acetous and vinous vapors 
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lative to the subject is fully and 
ed ially for use with oi] tanks containing | opening, # flanged face engaging the bevel, while the | everything re ¥ and aceu- 
—— thill iron has an oval head turning on the pin and en- | rately described, making it a mine of information ang , 


heavy lubricating oils, to keep the oil free from dust, 
dirt, etc. 


BuRGLAR ALARM. — John J. Griffith, 
San Bernardino, Cal. This invention consists of an in- 
flatable balloon, which may be of the character of the 
usual toy balloon, and provided with a whistle to be 
sounded by the escaping air, a valve controlling the 
| exit of the air, and this valve being opened by the fall- 

ing or disconnection of the balloon from a place to 
which it may have been attached. 


FLoop Gat. — Eli G. Ivey and 
| Morgan McMichael, Buena Vista, Ga. Combined with 
la sluiceway in a dam, and a gate adapted to slide 

therein, is a horizontal lever connected at its down 
| stream end to the gate, a float secured to the lever be- 





pivoted to a suitable support, the device being designed 
to automatically regulate the water discharge from the 
dam and maintain the water at the desired level. 


Pry CusHion, MAtTcH SAFE, ETC. — 
Henry Brandt, Brooklyn, N. Y. This is a combination 
device adapted for a match safe, pin cushion and trap, 
comprising a box or casing with a lid and hinged 
bottom, a removable match tray held therein, a remov- 
abie pin cushion held to the lid, and a bait hook held 
to the box bottom adapted to a setting stud or lip on 
the box. 


ADJUSTABLE DISPLAY FRAME. — Wil- 
liam Standing and Adolph J. Hoenny, St. Louis, Mo. 
This is a fraine adapted for attachment to various sized 
boxes of goods, to protect and display the goods, the 
frame being pivoted to the box and overlapping its 
edges, and being formed of a single piece, with in- 
wardly projecting ears, a vertically movable glass fitting 
between the ears and the box. 


GAME CouNTER.—Arthur E. Arp, 
Spirit Lake, lowa, This device is to be used in con- 
nection with games of various character, to accurately 
indicate the total ecore at all times. Toothed disks 
having numbers on their faces are held to rotate ina 
casing to expose their numbers at the front of the 
casing, the disks being rotatable only in one direction. 


Bicycle. — James W. Montgomery, 
Chicago, Il. The saddle frame of this device is adjust- 


pedal levers are adjustable vertically to suit the length 


travel. The driving wheel has a spring tire to take up 
jar, and a brake of novel construction is provided. 


ELEVATOR. — Benjamin N. Deblieux, 
Bay St. Louis, Miss. In thie elevator the cages ascend 
aod descend on a series of screw rods turning in unison, 
thereby assuring rapidity and uniformity of movement 
and the safety of the passengers. Novel means are 
provided for arresting the cages at any desired point 
and for reversing their course, 


BoaT PROPELLING M EC HANISM.— 
Seymour Lebenheim, Gloversville, N. Y. At each side 
of the boat is a skeleton frame carrying stad axles with 
gear wheels, the inner end of the propeller shaft being 
provided with a bevel gear, and the mechanism being 
so arranged that the propeller may be rotated through 
the medium of crank arms adapted to be operated with 
a motion the same as employed in rowing, 


PRopUuCcING COLORS ON FIBERS.— 
Robert Holliday, Huddersfield, England. This is a 
new method for producing azo colors on cotton or 
other vegetable fiber, by subjecting the fiber toa mix- 
ture composed of oil, a phenolic body, and an alkali, 
drying the fiber thas treated, and finally subjecting the 
dried fiber to an azo compound, the invention being an 
improvement on several former patented inventions in 
this line. 


VINEGAR APPARATUS. — Peter Spink, 
Covington, Ky. This invention provides for a series 
of tanks or cisterns so arranged that the vapors arising 
from one set of tanks will be condensed and saved in 
another set, in a continuous process for the manu- 
factare of vinegar from low wines, cider, and malt, and 


generally lost by evaporation. 


CigAR BuUNCHING MACHINE.—Francis 
A. Schietff, Francis A. Schieiff, Jr., and Paul Ehmke, 
New York City. This machine has a horizontally 
reciprocating rolling table, across the top of which ex- 
tends an apron, under which 1s a reciprocating bunch- 
ing roller, with other novel features, the machine being 
designed to automatically bunch tobacco fed thereto, 
compress and roll the tobacco in a binder, and deliver 
it in proper condition to receive the wrapper. 


PAPER Box.—Martin N. Bailey, New 
York City. This invention is for boxes designed to 
hold cigarettes, crayons, etc., and the box has a tray 
with a lip at one or both ends, the lips dropping to 
expose the contents as the lips are carried out of the 
casing, and the lips antomatically closing the ends of 
the box when the tray is restored to its normal posi- 
ion, 


CABINET Fiie.— John Muhlhauser, 
Rochester, N. Y. This file has a series of folding rigid 
tablets capable of a vertical ewinging and upward slid- 
ing movement on 8 frame, a skeleton frame hinged to a 
tablet serving as a rest for sheet music, etc., and as a 
prop to support one or more tablets, the device retain- 
ing in assorted condition any printed matter or written 
manuscript so as to permit ready access thereto, 


BInDING Cure OPENER. — Harlan H. 
Ballard, Pittsfield, Mass. This is a novel form of de- 
tachable and engaging nippers, the jaws of which are 
normally held closed by a suitable spring, and the en- 
gaging ends of the levers having a peculiarly bent or 
hooked form, to facilitate the opening of spring bind- 
ing clips such as are generally used to hold papers, 
pam phieta, etc., together. 


THILL Coup.Line.—Julius H. Senden, 
Lexington, Mo. According to this invention, the clip 


has an opening through its front wall, beveled from the . Quincy Railway, Great Northern Railway of Engiand, 


inner face, and paralle! projecting Ings with a flattened 


gaging the block when the shafts are horizontal, mak- 
ing an mexpensive thill coupling and an effective anti- 
rattler, 


BLANKET HoLpER. — John B. Whit- 
beck, Coxsackie, N. Y. This device consists of a yoke 
of flexible wire to fit the neck of the blanket, and 
formed of two side pieces having their upper ends made 
into eyes and pivotally connected together, while their 
lower ends are pointed to pierce the blanket and adapt- 
ed to be bent into hooks and eyes, whereby a blanket 
may be quickly adjusted upon an animal and will be 
held in its place. 


Frre Escapr. — George F. Oehrl, 
Monongahela City, Pa. This device is mounted upon 4 
truck, and has anextensible body of side-connected 
lazy tongs sections carrying a platform upon which 
slides a bridge or gangway to be projected outward 
from the escape to the window or roof of a burning 
building, and withdrawn therefrom at will. 


Music Lear Houper. — Frederick C. 
Watson, Gloucester, Mass. This is a device adapted to 
be readily connected to a music stand to hold the leaves 
of 8 music book or sheet music, and has two adjustably 
connected arms, one of which has a retaining loop 
holding the device to the stand, while the ends of the 
arms are bent over and provided with rubber bearing 
cushions. 


CHAIR ATTACHMENT. —Alfred M. 
Whiteley, Sacramento, Cal. An auxiliary seat is, ac- 
cording to this invention, pivoted between the uprights 
of the chair back, such seat normally forming a part of 
the chair back, but being adapted to swing down and 
be supported above the main seat, the improvement 
being especially designed for the convenience of 
children toc large for a baby chair and not large 
enough for aa ordinary chair. 


Com HgeatTey BorLERs.—Peter Rund- 
quist, New York City. This invention relates to im- 
provements in steam regulators for boilers heated by 
steam coils, where hot water is constantly being drawn 
and cold water added, and provides a novel form of 
valve connection and operation designed to regulate the 
inflow of steam to the boiler in such a manner that the 
boiler will be kept at a practically even temperature. 


Cookineé STOVE ATTACHMENT.—James 
W. Allen, Eureka Springs, Ark. A ventilating device 
formed of a box or drum is adapted to be set over the 
stove and connected with the chimney flue by suitable 
piping, to carry off the odors of cooking and also serve 
as an evaporator, while combined with this attachment 
is a portable baking oven, to be seton the stove and 
inclosed in the ventilating and evaporating box. 


GRATE. — William L. Mitchell, New 
York City. This invention provides a grate bar having 
aspur on its upper face, cavities at the sides of the 
spar, and a horizontal end, with other novel features, 
for stoves, ranges, etc., and in which the basket or fire 
surface is capable of a downward, backward, upward, 
and forward motion, the construction being such that 
each alternate bar when in motion will move to the 
front, the others moving to the rear. 


AsH SrvTerR. — George H. Fountain, 
Plainfield, N. J. Combined with a rotary drum having 
an opening on one side are two swinging doors for au- 
tomatically closing the opening,a check rod limiting 
the inward movement of one door, and thrasher rods 
being attached within the dram, with other novel 
features, the invention beimg an improvement on a 
former patented invention of the same inventor. 


CLoTHES LINE APPARATUS.—John E. 
Kellogg, Council Biaffs, lowa, This invention relates 
to pulley line devices for hanging clothes in the open 
air, the apparatus being arranged relatively with a 
wash house to allowa person to operate the line with- 
out exposure to rain, snow, or bad weather, and to 
make the clothes line self-tightening by the weight of 
the clothes on it. 


TRANSOM LiIFTER.—James M. Maddox, 
Birmingham, Ala. This invention is designed to pro- 
vide a simple and efficient device by means of which a 
transom may be easily operated from the floor and 
placed at any desired angle, and by which, also, it can 
be always locked so that it cannot be operated from the 
outside of the room. 


Wash Bastin ATTACHMENT. — James 
W. Reid, San Francisco, Cal. This device is also ap- 
plicable to sinks and other structures, an intermediate 
chamber being provided between the receptacle and dis- 
charge pipe, a leakage aperture communicating with the 
latter, and a float in the intermediate chumber engaging 
the plug of the receptacle, to empty the latter and pro- 
tect it against overflow and freezing, while also afford- 
ing a trap against a back current of sewer gas. 
Nors.—Copies of any of the above patents will be 
furnished by Mann & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 








NEW BOOKS AND PUBLICATIONS. 


THE STEAM ENGINE. By Daniel Kin- 
near Clark. Blackie & Son, Lim- 
ited, 73 Bible House, Astor Place, 
New York. In 12 parts at $1 each. 


Tt is a fall and practical work on the principles and 
practice!of the steam engine and boiler, written by a re- 
cognized authority, a pioneer in investigation, and one 
peculiarly well versed in modern practice. The work 
will contain over 1,500 pages of letter press, and some 
1,300 diagrams and plates, drawn to scale, illustrating 
and clearly explaining the matter in the work. It be- 
gins by treating of and describing the simple kinds of 
portable and stationary engines, and, by gradual steps, 
leads up to the latest mechanical achievements, in ma- 
rine, locomotive, and stationary engines, such as the 
engines and boilers of the steamship City of Paris, the 
passenger locomotive of the Chicago, Burlington and 


book of reference, the value of which it would be hard 
to estimate to ali mechanica engineers and mechanic 
constructors, 


A CoMPEND OF EQUINE ANATOMY Ay) 
PHYSIOLOGY. By William R. Ballou 
es : P. Blakiston, Son & 
Co. 1890. Pp. xiii, 205. Price 31. 

This book, with its numerous illustrations, wil! form 
avery valuable addition to the tibrary of students oy 
veterinary surgery, as it is adapted for the use of veter,. 
nary schools, 


THE CHILDREN OF THE WORLD. By 
Paul Hayse. New York: Worthing 
ton Co. 1890. Pp. 578. Price $1.25, 


Hat. Science and Philosophy of its 
Production and Application to the 
Warming and Ventilation of Build. 
ings. By John H. Mills. Volumes | 
andII. American Printing and Ep 
graving Co., Boston. Pp. 


This handsome work, illustrated and admirably 
bound, is devoted, to a certain extent, to the author's 
private practice as a developer of heating apparatus for 
buildings. Much matter in it, however, will be found 
of value to the general builder. 


THE METALLURGY OF STEEL. By Henry 
Marion Howe. Vol. I. e Scien- 
tific Publishin Company, New 


York. 
$10. 


The first volume of this sumptuous work, whether as 
regards typography, illustrations or tabular subjects, 
reflecis the highest credit upon all concerned. It brings 
its subject down to the present day, illustrates very 
fully al) details of processes, and criticises the differ- 
ent improvements which have been introduced in me- 
tallurgical processes. Our space precludes the possi 
bility of giving it anything in the shape of an adequat: 
review. 


3 Any of the above books may be purchased throu) 
this office. Send for new book catalogue just pub 
lished. 

Address Muxn & Co., 361 Broadway, New York. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


NOVEMBER NUMBER,—(No. 61.) 


TABLE OF CONTENTS. 

1. Plate in colors of a modern dwelling of pleasing 
design at West End, Chicago. J. De Howarth, 
architect, Chicago. Floor plans, perspective 
view, sheet of details, etc. 

2. Elegant colored plate showing perspective view of 
a@ $1,400 cottage at Chicago. Two floor plans, 
sheet of detaile, etc. Architect J. M. Young. 

3. Design for an entrance hall. 

4. An attractive dwelling at Hollis, Long Island, 
erected at a cost of $6,000 complete. Perspective 
view and floor plans, Schwietzer & Diemer 
architects, New York. 

5. A neat-looking cottage at Humboldt Park, Chicago. 
Cost $3,200. Photographic perspective view and 
two floor plans, 

6. A colonial house erected for Mr. C. A. Hutchings, 
at Montclair, N. J. Cost $5,000 complete, Floor 
plans and perspective elevation. 

7. A Flemish cottage erected in Philla Park at Wayne 
Pa., at a cost of $5,800 complete. Perspective 
view and floor plans, 

& A house erected at Elm Station, Pa., at a cost of 
$5,200. Photographic perspective view and floor 
plans. 

9. Perspective elevation and floor plans of a hand 
some cottage at South Orange, N. J. Charles B 
Atwood, New York, architect. Cost $13,000) 
complete, 

10. Engraving showing a block of economical brick 

houses erected at Philadelphia, Pa. Cost $2,000 

each. J. M. Stiller, of Philadelphia, architect. 

Floor plans and perspective. 

11. Perspective and floor plans of a Lake 3ide cottage 

at Minnetonka, Minn, Cost about $4,000. W 

H. Dennis, architect, Minneapolis. 

12. Miscellaneous contents : Some of the merits of th« 
Arcutrect aNp Butpers Epition of the 
Screntiric American.—The air supply.—The 
Alhambra.—Decoration of entrance hall, illus- 
trated.—Questions on construction. —The Henry 
Martin brick machine, illustrated. — Buckeye 
Portland cement. — A government contract for 
woodworking machinery.—Architects’ and car- 
penters’ transit, illustrated.—Improved dwelling 
houses, illustrated. — Dumb waiter and hand 
power elevators.—Improved double biind wiring 
machine, illustrated.—An improved boiler for 
power and heating, illustrated.—Resistance ‘0 
fire of wood posts.—An improved door spring, ''- 
lustrated.—An improved hot air furnace, })!u* 
trated.—The Taylor “ old style ” roofing tin. 

The Scientific American Architects and Builder 
Edition is iseued monthly. $2.50 a year. Single copie, 
2% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, prac' 
cally, a large and splendid Magazine oF ARcHITEC 
turs, richly adorned with eiegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 

of this work have won for it the Laregst CrrcuL Tio’ 


1890. p. xvi, 380. Price 
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of any Architectural pablication in the world. Sold 'Y 
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Business and Wersonal. 


The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publica/ton office 
as early as Thursday morning to appear in next issue. 
For Sale—New and secund band iron-working ma- 

chinery. Prompt delivery. \V. P. Davis, Rochester, N.Y. 


Presses & Dies. Ferracute Maca. Co., Bridgeton, N. J 

For best hoisting engine, J.S. Mundy, Newark, N.J. 

Flour emery & specialty. New process. No dust. All 
grit. The Tanite Co.. Stroudsburg, Pa. 

Wanted—Descriptive price lists patent lime kilns. 
Address F. B. Pratt, Canton, Mississippi. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudg 24 Columbia St., New York. 

Billings’ Patent Adjustable Four and Six Inch Pocket 
Wrenches. Billings & Spencer Co., Hartford, Conn. 


Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 155 machines in satisfactory use. 

“ How to Keep Boilers Clean.” Send your address 
for free 9% p. book. Jas. C. Hotehkiss, 120 Liberty St., N. Y. 

Power presses and dies, Also contractors for special 
machinery. T. R. & W. J. Baxendale, Rochester, N. Y. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

For Sale—One half interest in a valuable patent for 
Europe and the old world. Address “ Lewis,” care 
scientific American, New York. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. 

Rubber Belting, all sizes, 77% per cent from regular 
list. All kinds of Rubber Goods at low prices. John W. 
Buckley, 156 South Street, New York. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 

For low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castings, and Plumbers’ Supplies, write 
A. & W. 8. Carr Co., 138 and 140 Centre 8t., New York. 

The best book for electricians and beginners in elec- 
tricity is * Experimental Science,” by Geo. M. Hopkins. 
By mail,$4; Munn & Co., publishers, 3%! Broadway, N. Y. 

Wanted—Manufactured on royalty or contract, my 
patent measuring rule, brass and wood combined. Ad- 
dress Thos. H. Wright, 511 Madison Ave., Covington, Ky. 

Five dollars offered for complete copy of the 1867 edi- 
tion of Munn & Co.’s pamphiet, “ Instructions How to 
Obtain Letters Patent,” with engravings of condens- 
ing engine, ete.,as advertised in Scientific American, 
January, 1867. Address, John Revell, room 235, Potter 
Building, New York. 











Wanted—A competent foreman for a machine shop 
employing about 50 men; the foreman to work under the 
instruction of a general superintendent; salary mode- 
rate; works located in a small and pleasant town near 
Cleveland, O. Applicant must come well recommended 
as to character, experience, and ability. The works are 
engaged in manufacturing heavy machinery. A per- 
manent and desirable opening for a good man. Address 
Foreman, box 773, New York, stating age and giving rei- 
erences. 


2 Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 31 Broadway, 
New York. Free on application. 


Dyes 


HINTS TO CORRESPONDENTS. 


Names and Address must ——y all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articies or answers should 
give date of paper and or number of question. 

ee not answe nm reasonable time should 

reated ; convenpanhenne will bear in mind Lm 
some answers require not a little research, 
though we endeavor to reply to all, either by t 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather t general interest cannot be 
expected without ——. 

Scientific American Supplements referred 
to may be had at the office. 10 cents each. 

—_—— referred to promptly ml on receipt of 


rice. 
saeherate sent for examination should be distinctly 
marked or labeled. 














(2581) 8S. L. asks: 1. Please give pro- 
Cess to bleach litharge and still preserve its properties for 
use a8 a giycerine cement. A. It cannot be bleached. 
2. To what use is absorbent raw cotton put, the pre- 
paration of which appeared in Notes and Queries of 
your recent publication. A. For treatment of wounds, 
ete., also for filtering. 3. Is it against the law for any 
one to call himself a chemist or professor on a prepa 
ration without passing any official examination? A. 
There is no specific law on this subject, Honor alone 
should suffice to deter one. 


(2582) L. E. Y. asks: 1. How many 
pounds of rock salt to one pail of water to crystallize 
on woodwork wound with string. How to proceed ? 
A. Pat in an excess of salt, constantly stirring until no 
more will dissolve, Partly immerse the article and let 
itabsorb the solution by capillary attraction, Or im- 
merse the article repeatedly and dry between immer- 
sions, 2, Formula for silver plating with battery. 
What kind of battery gives best result ¢ A. See SUPPLE- 
MENT, No, 310. 3. Where is Vassar College. A. Pough- 
keepsie, N.Y, 


(2583) M. S. L. writes: As to the pro- 
perlies of aluminum. 1, Is it a magnetizable substance? 
If so, is itcomparable to iron? A. No, 2. Isit a good 
conductor of electricity ? A. Excellent. 


(2584) A. E. C. asks for two good denti- 
frices, powdered and liquid. Also what is best to color 
them with ? A. See anewer to query No. 2477. Asa 
Solid dentifrice use precipitated chalk. Color with 
carmine, perfume with a little orris root and oil of win- 
tergreen, 


analysis. 2. Will it evaporate from an open bottle with 
& large neck? A. Yes, rapidly. 3. Is there color 
enough to it, so that one can see how much there j is ina 
glass jar ? A. It is quite colorless. You can test for it 
with a slip of white paper dipped in acetate of lead so- 
Jation, 4. Is it always of the same strength or density? 
A. Yes, if pure at any given temperature. 


(2586) S. R. asks for a receipt to d ye 
feathers biack and leave a gloss. A. We refer you to 
Frank's * Ostrich Feather Dyer,” $10, for detailx, In 
general terms, clean with carbonate of ammonia, wash, 
and steep overnight in solution of nitrate of iron 7° B., 
then rinse in water. Boil out equal parts logwood and 
quercitron and immerse the feathers at a “ hand heat.” 
When black, remove and wash in warm water. Dis- 
solve 344 ounces bicarbonate of potash in 5 quarts of 
hot water and stir in 17% ounces of olive oil, shake until 
it becomes an emulsion. As before, ata gentle heat im- 
merse in this, draw out the surplus moisture between 
the finger and thumb and dry over a stove, constantly 
shaking them. Experience and skill are necessary, 


(2587) F. H. L. asks: Does the sun give 
out heat to the earth, or is heat generated by the action 
of the sun‘s rays upon the earth ? Does heat increase or 
diminish as we leave the earth and approach the sun, 
and why? A. The sun's heat is supposed to be trans- 
ferree to objects by ether waves. These are not cone 
sidered to be heat, but to be capable of producing heat 
when they impinge upon matter. The atmosphere 
being attenuated and thin in the upper regions is less 
heated than in the more dense portions near the earth. 
The heating power of the sun is also very creat at high 
altitades when radiating upon surfaces properly pre- 
pared to receive and absorb the heat. The nearer we 
approach the sun, the more powerful are the radiations 
or ether waves. 


(2588) H. D. B. says: Please inform me 
through your column of Answers to Queries whether it 
has been proved or not by experiment that an engine 
can start more cars when the couplings are made so as 
to allow no jerk between the cars, or in other words, 
does the play between the cars help an engine to start a 
train? A. The proof is of every day occurrence on our 
leading railroads, where heavy freight trains are stalled 
when an attempt is made to start on a dead pull, but 
start easily when producing slack by backing before 
starting the cars. 


(2589) J. B.—The fiber is apparently 
that of the Indian hemp (Apocynum cannabinum). It 
is well adapted for making twine, and has long been 
used, by our Indians for that purpose and other pur- 
poses in which hemp would be used. 


(2590) H. S. M. says: I am building a 
cistern for rain water. Depth about 10 feet, capacity 
100 barrels. Cannot keep spring water from working 
in at the bottom, though it has three separate bottoms, 
in all about 13 inches hard cement. Please tell me 
what best course to pursue. A. You should have used 
Portland cement. The leak will soon stop when the 
cistern isin use. Fill with water to balance leakage. 
2. Does the top part of a wagon wheel move faster than 
the bottom while in motion? If so, why? A. See 
ScrenTiIFic AMERICAN SUPPLEMENT, No. 706, for this 
and kindred subjects. 


(2591) F. J. C. asks: What substance 
put in benzine will make a red light for use for a red 
torch light ? A. There is no such substance. You must 
use alcohol and color the flame with chloride of stron- 
tium. 


(2592) T. S. V. asks how to make im- 
pression wax that will keep pliable in cold weather. 
A. Temper paraffine wax with olive oil to suit condi- 
tions, Mixa little whiting with it while hot. 


(2593) A. H. H. asks: 1. Can you tell 
me how to transfer prints (such as newspapers) on to 
glass? A. Varnish glass with gom dammar. Svak 
print in water. When varnish is nearly dry, rub on the 
wet print and allow it to dry. When varnish is hard, 
rub off paper with wet finger. 2. Is there anything that 
can be put with the chemicals of the blue print process 
to make the print red or green? A. See Sci ENnTIFIC 
AMERICAN Supplement, No, 741, for directions for 
making green and red prints. 


(2594) O. F. W. asks what to apply toa 
German ciay blacksmith hearth to keep the clinker 
from sticking toit, the coal used beingsulphurous, A. 
Wash the brick or clay sides with thick mixture of pul- 
verized chalk and water, allowing it to dry before 
using. 
—_—_—_ 





TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad. enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and al! 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office SCIENTIFIC AMERICAN, %1 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


November 11, 1890. 
AND EACH BEARING THAT DATE. 





(See note at end of list about copies of these patents.) 








Album, T. Kelly..........--+---:+++gs- 
Album and support fo for the same, 
haw - 

Awtate cane. 4 A. Gardner. pecogeseagerse e-et 440.225 
Supers. for forming, * 4 
R Fete et ballot holder, mechanical, K. Dougan.. 440,547 
Ballot holder. K. Fy = 440,545 
Bar. See Bierols ° eas 





(2585) J. L. D. asks: 1. What is sul- 
phureted hydrogen mainly need for? A. In chemical 


Basin, oe ‘Pignman Weeden. ..... 0. .0se cceeeeeeceeeee 
Basket, @ ah ese os ee 
Basket, fruit, W, H. "Cadweil.. ecpceces 









































Car coupling, G. W. Dickey.......... éou .. 440,250 | Hydrant and st reet washer, C. G. Ette 
Car coupling, BK. P. Snsteee, BO sconccocnese 440.586 | Hydrocarbon motor engine, liquid, L indiey & 
CP COs Bic Hen c0sa5610 00s ccccccere -» 440,588 ove 
- 440.4% | Iluminating apparatus, Wallwork & Weils.. 
















Lasting jack, Wood & Woods........ 
Latch, gate, G. Colden 
440.514 | Lawn sprinkler, D. A. Hoyt anes 
§ Leads, crayons, ete., holder tor, L. F. Von Faber 
hangher apparatus for otnling and stretchi ig, P. 


Cleaner. See Flue cleaner. 
Cleaning material, preparing granulated, F. W. 




















Embossing perer and = impressible material, Paper boxes, etc * machine for maklir 1“ tubes ‘or 

































Se a EE = ——_ 
Matters. See Gaivanic battery. Secondary bat- Furnace, G. C. Hagadone... 4 . 40.588 
Furnace grate, rocking, Staples & Arnoid.......... 440,286 
Bateery plate, secondary, A. E. Woolf............. 440,216 | Gauges, steadying Govies for pressure, P. C. 
Battery zine, A. J. Macdonald........... oe evens GRIT RPGR cccssesccaceedBincteceesons 40,151 
Bed apparatus, — Lu! —. GR Bocveccccccncent #40471 | Galley, combined job and news, W. * Dillingham. 440,548 
Bed bottom, EK. A. Cleaveland....... . ene» 440.598 | Galvanic wateers, © “ Demiaan 444% 
Bed bottom, spring, “e Pret. . 440,342 | Game counter, F. D. 440.374 
Beer brewing apparatus, M. Byrne.......... ....... Garment stretcher, Wi right & Grabd. 440,385 
Bell and burglar alarm, combined’ com, wales Garment supporter, R. Gemmei! 440,582 
& Redfield ....... sie 383 | Garment supporter, C. A. Turner. . 440,449 
Bicycle sage tar, G. DL & WLS - senses 440,312 | Gas, upparatus for the manufacture of, Alien & 
Blind, window, J. P. Clark, Jr.............ccc.-ss. 440288| — Harris................ees00 veces. 440 456 
Board. See Pitch board. | Gas burner, seif-ciosing, W. W. Sherman. 440,443 
Boiler. See Lined boiler. Gate. See Brid. dge wate. Sliding gate. 
SO, Ch MEE cannbensess ccoagnececescos 440,26 | Gate. Middiekauff & Harsin sensenns 440,157 
Boiler for hot water heating, A. Blondin 440,300 | Gear or cog wheel, L. T. Stanley........ : 440,478 
Boller smoke consuming furnace, steam Generator. See Steam generator. 
SE nijathihdiet natin tentinm seennen 440,23 | Globe and lamp shade, ©. F. Wegener 440,212 
Bolster standard. ©. A. astepees, 440.176 | Gold and platinum from other metais in solution, 
Bolts, die for making screw, Ne rs 440,331 separating, K. 1, de. 440,145 
Book cover. memorandum, G McKibbin 440,255 | Grate, W. J. 0 ‘ 440.605 
Boot or shoe, B. G. McSwyny. eons -. 440, Grease cup, T. peebane -.. 440,309 
Boot or shoe nailing machine. Clifford & C ‘oupal.. 440,394 | Grain binc ers, cal Noider for, J. F. Seiberiing.. . 440,510 
Boot and shoes, rack for hulding, 8. L. Saunders... 440,43 | Grain drill, M. P. eee. doobon@nudeeks 66 440,182 
Boring and —— mill, Kk. D. Mackintosh........ 440,319 | Grain meter, Hl. BK. Hawk.. 440,354 
Box. See Loom shuttle box. Paint tube box. Grinder, sickle, 1 Thibault 440,437 
dh Ci adc aiiedebebeen eoutentantte we .. 440,147 | Gun, breech-loading, Richardson & Wox idbury 440,528 
Brake. See Car brake. Wagon brake. Gun, spring, O. Pederson , 440,100 
Brake beam, trussed, H. » Robischung............ 440.438 | Gun, spring air, D. F. Vaughan 440,381 
Brake mead 9 and shoe, KB. K.& J. 0 mages... --+-as» 440.52 | Gun, target, J. W. Bruton... ‘ 588 
OT SAS are .. se» 440198 | Hair crimper and the method of manufacture, I. 
thet Philli Beeasaccescocacsconeses-sthe 9 GE W. Heysinger.... pose . 440,154 
Bridge gate, C. T. icard dete heenaresccceeenss -..+. 440,306 | Hair drying appliance, “A.C. ’ Herring 440, 163 
erage gate, swing, G. R. Ravto............... 0. .. 440.388 | Hanger. See Picture frame hanger. 
ridges, construction of, J. Mitchel. +.. 440,490 | Harness trimming, T. F. Durning............ 440,306 
—* Hack I -.»«. 440,149 | Harrow, 8. T, Eskew.. 440,551 
Srush, blacking, J. 8. Moore veeeeees 440,433 | Harrow and cultivator, combined, F.G. Umbach. 440,450 
Buckle, J. R: Kennett......... --seees 440,315 | Harrow, rotary, H. H. Monroe 440,178 
Suckie, W. KH. T..Merrill............... cccccescces GORD ne. buliding for storing and feeding, 8. Saucer- 
Bundie wrapping press, KE. EK. Porter. eS) a 440.369 
Bundling press, E. KE, Porter......... quences -6sceses GENEE Nag ¢ cartier track. L. ¥. My aha 440,002 
Burner. Gas burner. Hay tedder, rake, and Aw bang 2 . W. Renard 440.504 
utter packare, C.F. Hill........00- eescceceeescceee 440,15 | Heating furnace, L. Andereon 440,237 
ki Wis ME cnbescs «. peecoseeqoescesossses 440,371 | Heating purposes, device or apparat us for, G. L. 
Camera. ‘~ Fpotoaraphic camera. Shorey. 440,208 
Camera, G. Ly 1 Seceddoccessecnescesss ence «+. 440.228 | Hee! making machine, A. Andres. 440042 
Can. See Oil Hinge, gate, J. Macy..............+. o 440,520 
Can heading machine, R. Steegmuller.............. 440,37 | Holdback, C. A. Dammann ete M0367 
Car brake, motor, Hi. 4 pacvesstey saeteeneds e - 3 Holder. See Baliot holder, Ciwar holder. Sash 
Car brake, street, J. C. Chase.................. « MOA holder 
Car coupling, pe & Hamrick bbnase -» 40,122 | Hook and eye, G. O. Schmelier.................0000 440.37 
Car coupling, Bissell & Bergman........ -. 440.299 | Horse detacher, J. H Abere ates ' . 40,455 
Car coupling, Blagrave & Marsh..... oe by - | lHlorseshoer’s implement, . H. Woodman 440,404 
Car coupling, J.C, Burns........... ne Horseshoes, machine for 3 Iding calka to, C. BK. 
Car coupling, EB. Canniff..................05. ee $40. rs} Schroeder. . ; . 40,372 
440,552 


+ 40,485 


Car coupling, a. ee & Armbrister.. 440,520 
Car couplings, link lifter for, F. H. Fi sher. .» 440,350 | Indicator. See Station indicator. 
Car, hand propelled tram, J. Kreyczik.... .. «ee 440,240 | Ingots, covtee for handling, T. avaty ose -»» 440,239 
Car signal, Sonne ow BOM. 0c scccveccene «+. 440,177 | Inhaler, H. M, Brittain......... sacpecva . M0122 
Ce, Us Sits Sh 00060 h450508snencacvooccens 440.2% | injector, H. B. Murdock.. satibake< ones 440.14 
Cars, apuereene for hensines and ‘ventilating rail- | Injector, boiler, J. D, Lynde...... 400.458 
Se a Be SUI, ow cdencacore nosanenden «-.. 446.500 | Injector, steam, H. B. Murdock 440,185 
Cars, center bearing plate for, C. T. Schoen........ 440,435 | Inkstand, J. B. Archibaid . 40.2 
Cars, contact device for electric, R. M. Hunter.... 440,597 | Insulating composition, F. E Blaisdell. .-e» 440,01 
Cars, station indicator for railway, G. N. Vander- Insulating tubing for electric conducting wires, 
BOC. occ-cccscce ++ cece ce ceeccecseses ve -esecsece 440.208 manufacturing, Il. B. Cobb ee evens 4400206 
NEE, B. BOOs vn scnenevaxegnesevevecosess «vee 440,486 | Lroning machine, T. 8. Wiles 440,22 
Carpet beating device, J. 8S. Melntire........ -» 440,408 | Jack. See Lasting jack. Pegging and sewing 
Carpet cleaning machine, W. Fay... .... +» 40.23 ack. Wagon jack, 
Carriage top, W. Boughton.......... - 440,443 | Jack for extracting pistons, J. W. Rosk . 40.00 
Cart, dumping, C. Spiess ...............0000s -. 4050 | Jewelry, manufacture of, K. A. Billauit . 40.258 
Cart loading attachment, J. A. Schonley........... 440,440 | Kiln. See Brick kiln. 
© =, — Clock case. Sample case. Watch Knitting machine, circular, , R. Bridges 440.415 
Knitting machine, straight, Bennor.. 440,389 
Cash renteter and indicator, L. T. Weiss........... 440,382 | Knitting machines, device it ww feeding thread to, 
Caster, ball, H. A. Dalrympie................ . 405406 J. R. Bridges.... 440,516 
Chair spring attachment, rocking, A. B. Stevens.. 440,516 | Knitting machines, splicing thread feed mechan- 
Chairs, support for hes rests in, H. H. Elbreg...... 440,610 ism for, Pepper & Davis 440.008 
Chuck, drill, N. B. Austin. ...........cccccceee .- 440,255 | Ladder, extents step, A. J. Myers. 440.15 
Churn. J. Clear... : -. 40345 | Lamp. arc, 8. BE. Nutting acon .. 440,004 
Churn operating mechanism. ‘J. H. House. «» 440,158 | Lamp chimneys, etc.. device for ornamenting the 
Cigar holder, FE. Promis...............+...00. «+ 440,387 tops of, J. MeMurtry . 440.44 
Clasp, H. C. Anderson............. ‘oa .. 440,243 | Lamp, povket, Koopman & Me ‘Kenney - 440.206 
Clay mill covering, G. C. Little «+ 440,172 | Lamps, wick raiser ‘for central draught, F. Rnind. 440,608 
Clay peiveriaiag machine, Boyd & White........ e+ 440,537 | Lantern, signal, G. W. Smith........ sane 440,206 


. 40,558 
NE icitettdmentsheentabees suwodennn Levelinn instrament, M. A. Stewart............00c. 440,445 
Closet. ‘Tee Earth closet. Water closet. lifter. See Pot lifter. 
Clothes drier. Jump & Bullenger....... esccesene 440,429 | Lightning arrester and cut-out, combines, J. & 
Collar fastener, horse, W. L. Stevens............... M0517 McManman........ . 440,561 
Collar, horse, A. C. 8 a aac RPI Be 440,571 | Lined boiler, A. Loring . 446,318 
Conduits, constructing underground, R. D. Rad- Liquid waste and apparatus therefor, treating 
bcd canmmbavethe<dsecnerehysnn¢esstaccducvties 440,576 heated, K, Nelson....... 440,410 
Coupling. See Car coupling. — coupling. Lock, See Seat lock. 
Crank movement, H. C, Groves................ o+-.-. 440,561 | Lock, W. Nehring ... sheawiveevesouse e 440,137 
Crusher. See Ore crusher. Lock, W. W. &F P. Pursel. ‘ 440,280 
Crystallized lead plates, producing, C. Payen...... 440,289 | Lock, EB. C. Beith | r) ae 
— metal plates, making porous, C. Locomotive bell ringing” apparatus, 8. Hi.  Hesin- 
PII 0.000 <denccecessdscecoococescegsen 440,272, 440,275 beties 440,264 
( “rystallized metal! plate, porous, ( 2. Papen. ee 440,271 | Loom, T. Harrison : 440,593 
Crystallized metal plates, producing, Payen. Loom for cross weaving, Hasiam & Marshali...... 440,566 
440.270, 440,575 | Loom for weaving pile fabrics, T. Larrison, 
Crystallized metal plates, producing J poroae, 440.502, 440,508 
Ds octuiaccentiiadhadensnemmaeell 440,267 440,274 to 440.276 | Loom shuttic bex operating mechanism, W. J. 
sl metallic lead plates, produciug, y. Lutton ° --» 40,487 
SITE nonccpameins eateounneanentnorees wer 440.277 | Looms for weaving silk ribbon oF fringe. clase bar 
Cultivator. BD. We BUBB. .cccccccesesccccccososeees +.» 440,135 bracket for, O. W. Scnaum. eves 440,370 
Cultivator BRO L. P. Schrader............. 440,578 | Lumber drier, L, C. Van Dater.... : 440,451 
Cultivator, lister, W. KR. Pettijonn................6+ 440,498 | Mail matter, machine for marking, F. N, Bth- 
Cultivator spring, J. M. W. LOR. .........ceccceeeee 440,316 SREB. cnevnes scene greveseecese esone seven» 440,401 
Cup. See Grease cup. Marine engine, R. M. Beck.. 440,581 
Curtain ring or hanger, J. W. Leslie......... Seccece 440,170 | Measuring instrument, dead- beat mechanism for 
Cutter. See Paper cutter, electrical, BE. Weston 440,289 
Damper for ary rw > We MN cocccccsesem soe 440,229 | Measuring instruments, index controlling device 
Dental engine, W. ¢ Bonwiill........ .. scesecces 440,128 for electrical, K. Weston... 440,201 
Digger. See Potato aluser. Measuring inetrempente. temperature regulator 
Dish washer. G. M. Hawes. ..........-0+ssseeee + + 440.150 | for electrical, K. peavesves » 440,200 
Disinfecting trees, etc., Fr. Jones -. 40.612 | Meat tenderer, W. pe \Site hols 440,608 
Ditching shovel. scoop, D. Freel.. Meachanical motor for use on land and water- 
Door, H. A. Bemedict. ....cccccccccccsescccccscccosees ways. V. F. Schaffers . 440,734 
Praught equalizer, J. Stigman....... 440,287 | Medicine, catarrh remedy, W. Bradley 440,461 
Drier. See Clothes drier. "ember drier. Metallic wheel, W. P. & J. W. Bettendorf 440,583 
Drill. See Grain drill. Meter. See Electric meter. Grain meter. Water 
Drum, G. Petter, Jr.......... seceeececccees seeeee soos 440,192) —s meter. 
Dye, blue, R. Bohn....... " oe 440.5% | Mill. See Boring and turning mii!. Rod mill, 
Dye, blue, C. A. Mayer .............ccseeeceeese - 40,359 Roller mill. Saw mill. 
Dye, brown, J. Walter,.......c.scccccseeevee oe . 440,288 | Mincing machine, T. Williams, Jr 440,215 
Dye, yellow. U4 = pees opecccosecosccocsessoosse . 440.231 | Mop wringer, H. L. Knnee am euio 40,550 
Dretae., as oa eae dled ehiinanals . 440,414 | Mortar mixing apparatus, K. D. Johnston . 440.478 
Ce wg partabte. & eee 440.611 | Motor. See Mechanical motor. Spring motor. 
Electric energy, distribution of, 8. Z. De Ferranti 440.224 | Mowers, grass gathering tray for lawn, L.. Sutcon, 440,518 
Electric machine dynamc, W. K. Freeman, Musical instrument, J. A. Mackenzie.... . 40,001 
440.4%, 440,557 | Mustache shield, H. B. Chandler ... . 40.541 
Electric machines, current collector for dynamo, Nail head, etec., Perraud & Bechtold --. 4004 
WW, KH. PUCGMBAR. occccccscccccccccccccccccccccccescs 440.4% | Net, folding landing, (. 8. Hebard . 40.568 
Blectric meter, E. Mares........ .. ...ccceeeeeeeeee 440,431 | Oi! can, J. D. Newton ‘ woe 440,188 
Electric switch, A. R. Bush.............. gocescensece 440.08 | Oil can, F. B. Smith.. . 40,25 
Electric switch, M. Whelese ................+. «snes 440,218 | Opera glass, coin-controi! ed, T. H. Cost elio. mon 
say nd signal mechanism, Ramee’ .268, 440,249 
— . — ~ eed gestae - 440,504 | Ore crusher, T. R. Jordan puaceousce 40572 
Electric cireutts, adjustable resistance for, C. | Ore roasting apparatus, K. M. Clark .... 440,468 
TD: nateancapeanhs ovieedeeded upnabhenstsecn sone 440,334 | Ore separator, a. Emmons... 0.587 
Electrical distribution, system of, W. oa sonares oy 4 | Ores, apparatus for oxidizing and desulphurizing, 
Electrical governor, F. D. Hard ° - 4 K. M. Clark ° 440.469 
Electrode. secondary battery. K. B. Weed........ to 10 Organ bellows, F. 8. Smith... 440,875 
Electrolyte for secondary tteries, Renauit & Overshoe securer, J. L. . Gourley 450,148 
ee re . 440, 505 | Pail, milk, W. M. Piper...........cceseeceeceeceeeees 440,195 
Elevator operating mechanism, R. L. Teed . . 440,412 | Paint tube box. H. ¢ Genders 440,07 








die “| < 8 7 eS oes e» 440,1 cases for, W Chapin neon eee 440,586 
Engine. Dental engine. H ydrocarbon motor Paper boxes, nashine forthe manufacture of, J. oe 
qneee. ie -— engine. Reversible engine. W. Hatt 440.5 ? 
Rotary engine. Steam engine. Paper calendeting machine, J. Sn0ver............. » 0. 
Engine reversing mechanism, steam. H. T. Farns- Paper cutter, H. KB. Wilson. 440, 
TUE cushdtandhiebaitipenscerminadensegneneenens 440,555 | Paper pails, machine for ms aking, Holi & McEwan 440, 54 
Evaporating apparatus, 8. A A 9 ecccsccccees eoove 241 | Parer, apple, H. A. & W. Tripp : cooee 440.5 
Exhaust ae. Wn Wo. PEED. cocccaccescosces - oe | Pasting device, wrapper, K. KE. Porter...... eveees MOOT 
Extension table, % Lt Bay pecccccccses one oocecce 440,261 | Peach stoner, J.C. Bryan.... ......... . 40468 
Extension tabi W.itodwe 00ecceccepeie eeeseees+» 440,556 | Pevging and sewing jack. RK. T. Lemmon, Jr.. 440.483 
Eyee We BOWNGE oc0s 000020 secee cose «ee 440.382 | Pen, fountain, L. A. Shattack 20 
Faucet, it-closing. A. W. Straight..... eeedboocces 440,581 | Pencil sharpener, C. B. Carpenter... 
Feeder and band cutter, G. W. Morris......... ++» 440,180 | Phonograph, L. W. Heysinger 
Fence making machine, Banks & Belt.... .. | Phonograph. J. H. White....... : se 
Fence post, J. McKee........ .....+« Photographic camera, H. J. Gray... 
Fence tool, W. M. Hyde........... | Photographic purposes, flush washer for, G. Hi. 
Fence, wire, T. K. nities eutieni Richards.. 440.525 
Fertilizer distributer, I.. Lamborn. Photographic shutter, B. Barker 440.584 
——— materials, for Photographic shutter, J. B. Church . 440,137 
eaning, 8. Crighton begacenices Pianos, sounding buard bridge for, G. M. Gulid,... 440.251 
File: or binder, W. H. Port Picture frame hanger, adjustable. W. ©. Keithiy.. 440.500 
——- chemical "feeder ' fee. 0. na WwW Picture frame locking device, F. Servus............ 440.201 
eneemaceianecspeoseynts bain sccsbabens Pigments, manecnetare of ¢, C. Martin.... ee ed 
Filt es preparing iron ore. ws F. ¢ Candy Pipe thread protector, J. A. Kurtz........ am ° 
A apparats. M,. © Pipe wrench, G. W. pomme ii custbctdeasect ... 40.564 
Fire escape, L. i. Biachetier Pipe wrench, A. P. Kae 440,501 
Fire escape, W, A. J Pipes, a for protecting screw threads of, J. A. 
Fire escape, poveabte Bh McCree ae , BNE 0 00 0nns6 650 abcénd> ant nphe rbecnoescods - - 
Firepiaces, grate coolness for, Ph M. Pursell 440,198 | Pitch board, Cheney & Haskins........... 
Poor set, 8. C. Hill..........-. seevee cesses 440.311 | Pitching machine, W. Arnemann ...... ....440,208. iio: at 
Flour separating mampice. Boorman & Donobue.. 440.41 | Plane, A. Fromming.... ... 4401 
Fiower structure, J. A. Dearborn. . 40,141 | Planter and fertilizer ey ry. corn, 4. Morgan br ae 
Flue beader, boiler. é “B. Farris. 440.474 | Planter, potato, Grenon & La 0,404 
Flue cleaner, T. J. Hart........ 440.310 | Planters, seed potato cutter = ‘G. P. Webster.. ie 621 
Flue, fireproof double ventilated, C. . 40.475 | Post. See Fence post. Trace post. 
Flushing tank, J..Greenhaigh.............. «++.» eee mane and stove shelf, combined, J. A. Wil- 
Frame. See Printing and vignetting frame. Saw | BOM... ene en pp GO” 
nein rame. Potato cutters, feeder f: wr seed, G. P. , Webster --» 40522 
Friction wrench, J. N. Farlow...............-.+++« + 40,473 | Potato digger, K. A. Senteh.. cccveeeee 40514 
See Boiler smoke consuming furnace. Power. See Wave pow 
Power qumnamsinsee, Hutchinson & Hugo.....++-.-- 410,47 
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Preservative, Beoussi & Donder« .. 40,257 
Preserving food, process of and apparatus for, ce 

Rachelerite 

Press. See Bundie wrapping press Bundling 

press. Sealing press 
Pressare tension in tubular bodies, producing, R. 

Mannesmann oe 440,489 
Printer's chase, Uf. J. Baver 440. 256 
Printing and vixnetting frame, W. & W. Basson... 440,80 
Printing attachment for paper bag machines, T 

t. Troeodie 4080 

Printing shade fabrics, machine for, Wiggin & 

Collard 440,413 
Protector. See Pipe thread protector Toe nail 

protect 
Poff winder. H Emecy 440,549 
Pulp digester, 8. R. Waasz 40.2082 
Pump, N. Parkbors M0407 
Pump, centrifagai, 8. Jackson 40.22 
Pumos, anti.frost attachment for, J. A. Beard 440. 458 
Purse and bat brush, combined, EB. H. Peterson... 440,19! 


Rack and dish warmer, combined, J. EB. Cuarttright 440.421 





Railway, electric. R M. Hunter 440,506, 440.598 
Raiiway. electric, J. & Nourse 440,982 
Raliway sina). automatic, B. KR Hacker 440,405 
Railway spike, &. Dietric b . .. 0422 
Railway switch and sicnal mechanism, electric, 
Rameey, Jr.. & Weir 0.58 
Railway ewitch, street, L. A Copeland 440.905 
Railway tie, metallic, J. J. Caliahan........ 440,465 
Reel. See Kod reel 
Retiecting device, train or boat, G. W. Morris 440, 45 





Register. See Cash register. 

















Revulator. See Water le vel regulator. 

Reversibie enuine, J. M 440.491 
Hing. See Curtain ring 

Red mil, H. §. Smith of al 440.076 
Rou reel, C. BE. Matteson 440.5 73 
Roller See Spring rolier 

Roller n N. W. Holt 440, 157 
Koller o L. B. Aruger 440.490 
Rollina metallic pipe, machine for cold, T 

Bray 440,190 | 
Ropes, knot or protection in hauling, C. Bablsen.. 40,582 | 
Rotary engine. A. D. Baker ‘ 440,125 | 
Rotary engine, J. M. Farmer 440,145 
Rubber gouds, machine for striping, 8. W. Guth- 

rie 440.265 
Rubber sandal, G. B. Siege otha ler 40515 
Samp ’. W. Paynte 0.278 
Sand band, A. Keiser 440,57 
Sand paper, W. A. Lorenz MOT 
Sanitary stand or closet, portable, W. H. Willson. 440, S40) 
Sash cord fastener, | Bowen 40.129 
Sash faste A. ¥. Cook 40,138 
Sasi fast W. BK. Dixon 4010 
Sash fastener. A. L. Linn 440.00 0 
Sash holder, W. fi. MeClure ° 440, 156 
Saw, crossecnt, Proaty 440,255 | 
Saw frame, extension back, W. C. Marston 440.174 
Saw joiater, D>. W. KRarshner 40.368 | 
Sawmill, & Beard 440, | 
Sawm!! carriage, J. G. Emery. Jr -. 0,4 
Sawmil! carriages, reversing gear for, W. J. Hen- 

dereon . ° 440,152 
Sawmills, gauge rojler for, & Bartley... 440,357 
Seale, automatic grain, H. BE. Hawk 4405 
Seales, balance bal! for, F. A. Pearsons 440.03 
Seales, crain, P. Bh. Grabii . 400.615 
@cnles, weighing. G. A. Skinner M0579 
Berew, rolled wood, C, D. Rogers 40,504 
Screws, die for making rolied wood, C. D. Rocer 

44090, 440. =. 40335 
Serews, dle for rolling wood, C. D. Rogers ‘ MAD 
Sealing press, KE. J. Bruch 440, rH ry 
Seaming mach “an, K. Steexmulier : M04 
Seat lock, L. 5 ey , 40.17 M 
Secondary battery, F. Marx 017 
Seeds or the hul's, apparatos for delinting cotton, 

W. H. Burnet of ai 440.2 
Seeds or the hulls. =p paratos for delinting cotton, 

Sears & Burnham 440,282 
Separator. See Ure separator. Teeth separator 
Sewing machine buttonhole attachment, G. M. 

Morris 440,179 
Sewing machine guide, fF. A. Brackett 40-2 | 
Sewing machine thread waxing device, E. P 

Richardson eee 440527 
Shafi. crank, H. G. B. Fownes . 45 
Shears, KR. 8. Pearsal! ese 440,456 
Shell fish, desiccating, 8. G. Van Gilder 440,519 


Shirt, S. Miller... 0,407 
Train 


Signal. See Oar signal. Rallway signal. 
signal. 
Signaling and line throwing device, J. Speirs . #27 
Skate, G. C. Bateman 440,52) 
° . -. 40a 


Plate jie, Boone A Taylor 
Siiding gate, G. F. Sherwood 440,255 
Soda, apparatas for ,ecovering, L. D. Armstrong. 440,14 
Speciaciec tempie and making the same, Buchhop 

& Allibone ‘ 44), 221) 
Spike, M. Haupreicht ‘az 27 
Spinning and twisting machines and machine 

therefor. manufacturing bands for, H. G. Hall 40476 
Seott & McAvoy 440,400 


Spinning frame, 
tivator epring Vehicle spring 


Spring. See Cu 


Spring motor, N. Andersox« 440,133 
Soring motor, Lee. &r., & Reed , 440) 482 
Spring roller, L. F. Griewoid ‘ 440,428 


Sprinsier. See Lawn eprinkier 
Sprinkling vines and piants, apparatus for H. W. 
Caio .. 40628 


Stall floor, M. J. Williams 440,236 


Stand. See Sanitary stand. Switch stand. 
Station indicator, W. C. Heean 440,408 
Starch refuse, etc.. apparates for Grying, P. Hi. 
Giom 440.272 
Stay, dress, M. P. Bray 440.2465 
Stay, dress, A. Dacus 440,140 
Steam engine anc vaive machanism therefor. P. 
Zimmer 40.527 | 
Steam, engine, vibrating piston, P. fF. Holmgren... 40569 
Steam generator, Staples & Arnold 4 4 
@tee!, making planished sheet. G. Atkins 


400208 
See), me! ufacturing and tempering, Coomes & 
tiyde ee . ame 
Stirrup leathers. eafety saddle bar or Smpenes 
wr. G. Biebuyok * 440.450 
Stoves. berner for gas, Il. C. Welakittel 440,452 
Supporter. See Garment supporter. 
Saspenders, W. A. Laverty 440.490 
waging machine, rotary, R. G. Collins 440.904 
Switch. See Electric ewitch. Railway switch 
40,00 
440,60 





Awitch operating mechanism RK M. Blackmer 
Switch stand, N. ©. Goidemith 
Table. See Extension table 

Tabdie, ironing board, and etep ladder, co 


Transfer table. 
m bined, 








| Wave power, H. Commandoe 








| inventors for any of the inventions named in the fore- 


Washing machine, S. | » Ghesey seceoces 
Watch case, O. BR. L 
Watch case, J. H. Pieming 
Watch hand remover, P. H. Neftien 
Water closet anc supply tank therefir, i: P. Put- 
nam . 
Water level regulator, a. Bessonoff.. 
Water meter, rotary, G. H. Glad..... 
Water wheel, W. H. “Gunsolus beeesece 


Wheel. See Metallic wheel. "Water wheel. 

Wheels by electricity, method of and ap 
for making metallic, W. P. & J. W. 
dort 


ratus 
tten- 





Whip socket support, A. E, Tulloch “7 
Windlass, A. 8. Hee asecneuetesececee 40,279 
Widenill. KE. &. Meredith pdeetuoeccece 440,266 
Window Geosees. A. J. Fisher. peeses cK KS rx _ “a 
Wire, bands, etc., manufacture 0 d 
Elmore. ....... «++ * oss 
Wire drawing machine, J. . Barn on 440.1383 
Wool cleansing a) paratus, G. & A. _ a es 440,418 
Wrap, lady's, D. 40,217 
Wrench. Ree Friction wrench. Pipe wrench. 
Wrench, O'Neill & Reinhart...... : 440.415 
Wrench, M. J. Wilson.... sevcese . 40.204 
Wringer. See Mop wringer. 
TRADE MARKS. 
18,608 | 


Apparel, feminine, C. Caen... 

Booka, calendars, blotter covers for writing ’ pads, : 
and printed stationary. biank, Clarke & Courts. 18.612 

Buttons and necktie holders, Howard & Son....... 

Candies and confections, EK. C. Rich Company... 

Complexion powder, J. T. Grenamier 

Fencing, agricultural implementa, including ricks 
ond shovels, and vehicles, Graham. Hinkley & , 


Jellivs, relishes, sauces, “condiments. and prepared 
foods, BE. C. Rich Company 1 


Paper, pads or packages of, H. B Lounsbury. .. 1006 
Pianos, Webster Piano Company BY 610, 18.611 
Remedies classified upon a temeramental ‘stand- 

ard, line of, Occidental! Chemical Co 18,821 
Remedy for headache, neuralgia, rheumatism, ‘and 

analogous diseases, Antikamnia Chemical Com- 

pany . ceecverees 1BM3 
Rooting, plates, J. Leu & BOMB. ....... -6. cs cceecees 18.615 


& Se 
Sheetings and drillings, G. - Montgomery, 
18,616 to 18,620 
15,605 


Shirts, Hagedorn & M 












Skirt, G. Hargrave 
Spoons, etc., handle for, 8. T. Ada 
Umbrellas, tip cup for, L. H.¢ —. * i. 775, ‘», 76, 30 








A printed cepy of the specitication and drawing of 
any patent in the foregoing list, or any patent in print, 
issued since 1863, will be furnished from this office for 
% cents. In ordering please state the name and num- 
ber of the patent desired, and remit to Munn & Co., 361 
Broadway. New York. 

Canadian Patents may now be obtained by the 
provided they are simple, at a cost of $4 | 
each. If complicated the cost will a ae more. For | 


full instructions address Munn & Co., %1 Broadway, | 
New York. Otner foreign patents may also be obtained. 


going list. 





Wovertisements. 











Eeovausen 22, 1890. 
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VELOCITY OF ICE BOATS. ACOLLEC. 


tion of interesting letters to the editor of thes SCIENTIFIC 


AMERICAN on the question of the s oO 

monstrating how and why it is that these craft sa 

faster than the wae which propels then. p_. . 
x t 8. on n 

with 10 explanato agram te? — im 


AMERICAN SUPP! LEMENT, No. té 
be had at this office and from 





MACHINISTS’ FINE TOOLS. 


STANDARD TOOL CO., ATHOL, MASS. 


Send for Catalogue and Price List. 


OTTO GAS ENGINES 


33,000 SOLD. 

Engines and Pumps Combined. 
For COAL GAS 

or GASOLINE, 

SCHLEICHER, SCHUMM & CO. 


























Soap and powder, facial. Van Dyk “Manufacturing PHILADELPHIA, 
PEURDGRD : ccccccccccccccccccceccssesooecs 18,608 | nen 7 
CHICAGO, NEW YORK. 
DESIGNS. THE MODERN ICE YACHT. — BY 
om | Geo. W. Polk. A new and valuable . containing 
Book cover, J. Sg fev Pe | full practical directions and specifications for the con- 
Bracelet. EH. od (SSSR MRE yr paniatealiansias straction of the fastest and best kinds of Ice Yachts of 
Building block, BE. H. Lewis the latest, most approved forms. Illustrated with en- 
Carpet, H. W. Parton.... ....- grevings drawn to scale, showing the form, position, 
Carpet, @. J. Stengel. ......0..,,0000n0+s }— Ce ar of all the parts. poneeeet in SctRN- 
a Ww . ‘ 30.2 Cc ERICAN SUPPLEMENT, No. ce 
| Duk’ t sweepers, casing for, W. J ¢. Beew +5 eat 20.294 | Se To be had at this office and of all newsdealers. 
Fabric, P. Gumbinner................ 20,286 
Globe or shade, J. Webb....... 20,296, 20.299 
Harness breast straps. | pad for, J. 8. Cusson D277 
Jar and lid, KR. W. B cones 136 = 


CEARINC. 


Driving Plant for Cable Railways. 


LEFFEL TURBINE WATER WHEELS. 


Shafting, Pulleys, and Hangers. 
Mixers and General Outfit for Fertilizer Works 
N. B.—Special attention given to Heavy Gearing. 
Facilities for the heaviest class of machinery. 


Robt. Poole & Son Co., Baltimore, Md. |“ 





ipetde f Page, ench tneertion - - - 75 cents a line. 
k Page. ench insertion - « - $1.00 a line. 

The above are charges per avate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type Engravinws may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at publication office as early as Thursday morn- 
ing to ‘appear in n next ise issue. 


USE ADAMANT WALL PLASTER 


Itis Hard, Dense, and Ad- 
hesive. Does not check or crack. 
It is impervious to wind, water, 
and disease germs. It dries in a 










VaANDUZEN & 














few hours. It can be applied in 
any kind of weather. It is in gen- 
eral use. Licenses granted for the 
¢mixing,using, and selling. 


aD Address ADAMANT MFG. CO. 


0% E. Genesee ™t., 
Syracuse, N. Y. 


Patent Foot Power Machiner 
Complete Outfits. 


Wood or Meta! workers without steam 
power, can successfully compete with 
the large shops, by usi our New 
LABOR SAVING achinery, 
latest and a improved for practical 
shop use, also for Industria! Schools, 
Home Traint ete. Catalogue free. 
Seneca alls Mfg. Co. 
6% Water Street, Seneca is, N. Y. 


THECOPYING PAD.—HOW TO MAKE 
and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniiineink 
by which the copies are made; how to apply the written 
letter to the pad; how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
43%. Price 10 cents. For sale at this office and by al! 
pewsdea/ers in all parts of the country. 


SEBASTIAN, 1, MAY & G0! 


LATHES 


Drill Presses, Chucks, Drills, 




















Dogs, and mac hinists’ and ama- 
teurs’ 


om 


outfits. Lathes on triad. 
es mailed on apphcation. 


_165 W. 2d! St., .c incinnati, o. 


EDISON LAMPS 


For Batteries or Dynames. 
3 to % Candle Power. 3 to #@ Volta. 
We will send free, Catalogue E, 


which gives prices and description of 
lamps, together with directions 


How to Make a Cheap Battery 
to operate them. 
EDISON LAMP CO., 
HARRISON, N. J. 








M. Gabrieili.... 40351 
Tachreraphy and ty pewriting marine, G. K. An- 
dereon . O51 
Tene Bee Flushing tank 
Tanner's tool. BR. MH. louk . 440.240 
Tareet throwing tran, W. T. Best “W052 
Teeth seperator, }. awh 40.50) 
Teieeraph, cireult, D. H. Keeley 40a 
Telexraph, indaced current, A. M. Rosebrugh 440.19! 
Teleeraphy. maitipiex, D>. H. Keeley -.. O18 
Telephone and teiegravh, combined system of fre 
alarm and police patrol, Hale & Barrett 440563 
Thermometer, M. G. Hawke 4007 | 
Thill coupling, O. A. Dahil 440,472 
Tie. See Railway tie 
Tobaceo substitute WwW. P. Rose 440.5908 
Toe nail protector. ingrowing, W. Ul. McCarty M0444 
Tonga. rc a! and pipe, D>. B. Whitehi ... 40.9 
Tool rest, = M Fernaid -. 40004 
oth =, ini, BR. Brewster - 440.181 | 
Toy, J.C Hoyt O10 | 
Tre nh signal, electric, F. W. Sargent 44008 | 
pest for carriages, J. G. Engtish 440400 
er table, N. G. Carpenter 40.419 
See Animal trap. Target throwing trap. 
Tricycle, F. Searle : 440 442 
Troliers, shipper for, H. H. Brooks 410m 
Trowel, plasterer’s, C. Diaston 44D | 
Truck and gear, electric motor, B. Peckham. 440/99 
Track for center rails. car, F. A. Bartholomew. 40.18 
Treek for railway ¢ars. Pioget & Bemis 400-05 
Trocks, stake socket for, M. D. Lawrence wo 
Tabes, apperates for pickling, J. P. Serve +511 
Tubes, merufactare of ripbed, J. P. Serve 440,512 
Tunnei sed cable railway. combined, BR. D. Rad- 
eliffe . “O5TT 
ypewriting machine, G. ©. BEiltott aT 
qzpcernine machine. M. G. Merritt 440.360 
Typewriting machines, type bar and hanger for. 
M. G. Merritt 440,574 
U psetting machine, §. Harris «~.. OMS 
Vaive, 4.2 a ter n 400.181 
Valve, duplex, A. & *. &. Turner .. 440 408 
Vaive, enfety < Lohoitiler 400.115 
Valve, slide, Gd. Duvinage M0349 
Valve, stop and waste, I’. Harvey 440 2855 
Valve ayetem, engine, J. Wheelock 440.524 
Valves, device for packing steam, J. W. Stanton... 4044 
Vehicle running gear, J. J. Black (r) 11.12 
Vehicie spring, UG. T. Glover 40.40, 440.408 
Vending machine. coin-operated, F. B. Cochran... 40.410 
Veneer cutting machine, L. B. McAlpine 0221 | 
Viee, K. &. Cooper , 400.543 
Vote reg )stering machin _ Kk. Dowgan 40.46 
Wagon brake, 11. W HMO515 
Wagon for tar, ete.. 40.20 
Waagon jack, A. |. Ww ‘entherhead  “OA0 
Wasons. combined hay and stock rack for, J. 
Oarlinghouse 90 -cecees 4A 
Washer. See Dish washer. 
Washing machine, L. W. Freeman............. 4056 





Scientific Book Gataoave 


RECENTLY PUBLISHED. 

Our new catalogue containing over } includ- 
ing works 0 more than fifty different sub Will be 
mailed tree to any address on application 

MUNN & CW., Publishers Scientific American, 

361 Broadway, Kew York. 








advertises in the SCIENTIFIC AMERICAN. 


TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into ali the States and rrito- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in A rinted news- 
paper. He wants circulation. This he when he 
And do not 
let the advertising agent influence you to substitute 


some other paver for the SCIENTIFIC AMERICAN, when 
selecting a list 

for your interest to advertise. This is frequentiy done, 
for the reason taat tae agent gets a iarger commission 


of publications in waren you decide 1 is 


from the papers having a smal! circulation than is allow- 
fos the SCaEsreInae AMERICAN. 
‘or Mn a firet_ column of this page, or ad- 
MUNN & CO., Pablishers, 
361 Broadway. New York. 


Gates Cornish Rolls -Pulverizer 
om 
= a finished pre 
rom the machines, 
The best Ore Granulator for leach- 
ing and ——. 
MANUFACTURE 


Gates | Rock and Ore “Breakers 


cares | ine aN WORKS, 
50 C Se. Clinton St., Chicago. 
ais Franklin St., Boston, Mass. 
“4 Dey 8t., ated York. 














COLORING MATTERS : THE QUAN- 
thatire ogtinetion of, by means of the 
T. L. Patterson, F.1L.C..f.C.8. With 4 figures. 
Cetained n SCIENTIFIC AMERICAN SUPPLEMENT No. 
®. Price cents. To be had at this office and from 
z pewsdealers. 


curneve> SCREW PITCH GAUGE 
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pitchers 
2, pts 28, 30, ai Bb 
side a nut as well as on Hot 
side of screw bolt. 


1.00. 
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ms Cali ipers, Uni- 


Send 2-cent el Protractors, 
stamp for ful- Ficot piers 
ly illustrated | 
ot Fine x= S starreth Alltel, Masa 





GRAND PRiIzH 


Paris Exposition, 1889. 


Thin Panel Stock 
IN WHITEWOOD, WALNUT, ETC., 


Manufactured by the original ** systéme Bartjest. 
received the Highest Award and caly “ Gran 

Geren go thie ~~ The , Systéme” ‘troduced 
oto ro an merica produces @ perfectly 
sound ar? sos 


NRY T. BARTLETT, 


CABINET. nd VERRERS, 28. 


200 Le Lewis Street, New York. 





CHT [Popular Books 


| Butter Making at Factories and Farm 








+FOR THE+ 


HOLIDAYS. 


LODO 





gil ar Lectures on Scientific Subjects,— 1, 
elmbolts, Professor of Physics in the University , if 
Translated by E. Atkinson, Pp}, D. 
F. re ry With an introduction by Prof. Tyndall. With si 
Mbmatrations. Time, GlOtR. ......cccccccccccccccsss. $2.00 


Popular Science Recreations.—Translated ayq 
en from the French of Gaston Tissandier, and pro. 
fusely illustrated. This book includes the famous ser). 8 
of Experiments 2 Physics Without Apparatus, that have 
won such wide a) jon in so -~-4 households. Ex. 

ments in Phesics and Chemist Natural Meyic 

ectricity, and similar subjects are all "treated and very 

gaily illustrated with the most artistic weodents, WO cuts 
780 large pages 


eeeteeecereceeereeeeeeoesers ssececess $3.50 
Dair Husbandry, Practical.—A complete Trea- 
tise on Farms and Farming, Dairy Stock and st. k 


Feeding. 3 Mi k, its Management _ and Manufacture j):, 
Butter and . History and Mode of Organizatioy .¢ 
Butter and Cheese Factories, Dairy Utensils, etc. By x 
A. Willard. Illustrated. 8vo. New York,....... $3.00 


Cows, Milch. Treatise On.—A new translation «1 
the last edition of this popular and instructive book. Ry 
Thos. J. Hand, Secretary of the American Jersey Catt|o 
Club. “With over 100 illustrations. Cloth, 12mo.. .. 81.00 


Batter Beok, Practical.—A Complete Treatise op 
airies, including 
the Selection, Feeding, and Management of Stock { 7 
Butter Dairying, with plans for Dairy Rooms and Crean - 
eries, Dairy Fixtures, Utensils, etc. By X. A. Willard 
SRPRSETUIOE, TEMBO. ccc cece cccsscccscesccccccccsceccsss $1.00 


Poultry Keeper.—A Guide for the Management «f 
Poultry for Domestic Use and the Markets, for al! who 


Feed ( pene or Sell Eggs. By L. Wright. Lillustrated, 
BERD, GIDE ec cccccccccccccccesesecoessstescccccccscccces $2.00 

The Boy pian and Model Maker.—By FE. A. 
pavideos: Illustrated. 8vo. London............. $1.25 


ee arene Receipts.—For the Use of Manufactur- 

echanice, and Scientitic Amateurs. The best jate 

Goliection published of such a wide variety of [nforma- 
tion: 

Pret Sarton Bookbinding; Candies ; Drawing ; Electro- 

yf Engraving, Gilding; Japans; Photo- 

oy ‘ottery; Varnishing, etc. 450 pages. 


witl 
lustrations beeancecssoccosecessouesesecosccecces ° $2.00 
Second Series.—Industrial Chemistry ; Cements and 


Lutes; Confectionery; Essences and Extracts: Dye- 
ing, Staining, and Coloring; Gelatine, Glue, and Size: 
Inks; aa and Paper Making; Pigments, Pa nt, ar d 
Painting, e 
Third aa octries,, En 
— id, Iron, and Steel; vers and Lacquer- 
Lead, ‘Lubricants Mercury. t Nickel, Silver, Tin, 
Vacation, Zine ete. 430 pages, 188 illustrations, $2.00 
Fourth Sqrten —Waterprocting j Packing and Storing: 
Embalmi serving; Lenther Polishes ; Coo!- 
ing Air an Water, Pumps and Siphons; Desiccatir gi 
Distilling ; Beepletsying Breporas Filtering ; Per- 
colating and Macerating; Electrotyping; Stereotyp- 
ing: Bookbinding; Straw Plaiting; Musical Instru- 
ments; Clock and Watch Mending; Photography, 
BBrrcccoccccesccccesccesecceses ove evescagseooneessces $2.00 


3” In ordering single volumes, be particular to men- 
tion the “ series ” wanted. 


Natural Philesophy for General Renders and 
Young ‘ersons, — Translated and edited — from 
Ganot’s “ Cours Elementaire de Physique.” By E. At- 
= Ph.D’, Ly oe. With frontispiece and 44 wood 
i2mo, cloth. .... eheodmmetesitedeel Stodeenidedl $3.00 


For, seat for Amateurs.—Being Instructions for 
the Home Construction of Simple Wooden Toys, and of 
others that are Moved or Driven by Weights, Clockwork, 
Steam, Electricity, ete. we. Lukin. Ulustrated. 2mo. 
London, $2.00 


Amateur Work, aeemnetntient Practical Book 
for Amateurs in Constructive and Decorative Art and 
all Kinds of Manual Labor. With folding lithographic 
Supplements and 5300 wood engravings. Crown 4to, cloth, 

iit. Volumes 1, 2, 3, 4,5,6. A deoerigtive cireulsr will 

sent on application. Each..............0..s«s+- 83.00 


Young En ngipoer’ Owe Beek.—Containing an 
Explanation of the Principle and Theories on which the 
Steam Engine as a Prime Mover is based. For the Use 
of Educational Institutions where Students expect to 
engage in Mechanical Pursuits, and for the private In- 
struction of Youths who show an inclination for Steam 
Engineering. By Stephen Roper, Engineer. 33 pares 
With 106 llastrations. 18mo, tuck, gilt edges..... $3.0 


Practical Taxidermy.—A Meneal of Instruction to 
the Amateur in Collecting, Preserving, and Setting Up 
Natural History Specimens of all Kode: By M. Browne. 
Illustrated. I2mo. Londop...... eqbdecsveee eeseeee 2000 


Manual of Taxidermy.—A Complete Guide on Co!- 
lecting and Preserving Birds and Mammals. By C.J 
Maynard. Illustrated. I2mo......... seececoeccocess $1.50 


Complepe Practical Confectioner. —In Eight 
Parts. 1. Iced Confections. Ll. Compotes, Jellies, and 
Preserves, including Glace and Carameled Fruits. III. 
Canning and Bottling of Fruits, ete. 1V. Sirups, Aerat- 
ed und other Beverages. V. Machinery and Materia's 
Used in the Manufacture of Candy. VI. Sugar Boiling 
and the Manufacture of Candies. VI1. Sugar Spinning 
and Fancy Confectionery. VIII. Fruits and 8 Oe 
Doccecccccccesecce Sacbdns Sesenncseqvecceecsoess ove 


my dy phy fer Amatoure.~4 Non-Technicat 
wees ‘or the Use of All. By T.C. Hepworth. With 
illustrations. Cloth..... 2.0... ccccccecneeeeccesceenees 60 


Photography, Amateur.—Full Instructions for the 
Beginner, with Recipes, etc. By Ellerslie Wallace, Jr. 
12mo, flexible..............+++ gnoconsascceveres ccenene ee 


American Mechanical Dictionary.—Being 4 De- 
onyee of zest. Instruments, Machines, Processes, 






amels, and Gluazes 


a EB ring. By E. H. Knight. Three volumes 
Bvo, a 2 PEEIEDE. socccee ccoceccceccccqooeces $24.00 
Supplement to the above. Fully illustrated.... $9.00 
The four volumes......... ......++«« Sbnasecceece $27.50 


Wrinkles and Recipes.—Practical Directions, Pro- 
cesses, and Suggestions for the Mechanic, the Engineer, 
the Farmer, and the Housekeeper. Compiled from the 

American. ........... dubs aclineteaseereosed $2.00 


” Any of the above books promptly sent by mail, 
postpaid, on receipt of the price, by 
MUNN ce CO., 
Publishers of the “Scientific American,” 
361 Broadway, New York. 


G3 Send for owr New and Complete Catalogue of Bovks, 
sent free to any address. 











ALUMINUM. AN INTERESTING DE- 
rs of the various methods of manufacturing th's 

|. chemical and electrolytic; with special reference 
to a Heroult method. Wit th 6 figures. Contained in 
SCIENTIFIC ABBEICA x SUPPL BENT. No. 753. Price 
10 cents. To be had at this office and from al! news 
dealers. 


Edco System. 


CrrBhreet Gare, Ascumulators, Dy © Plants. Electric 


Oldest and 
most Sahanenees vps ‘o. in the world. 
THE ELECTRO DYNAMIC COMPANY. 
24 Carter &t., Phila, Pa. 44 Broadway, New York. 
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ROSE'S 


Mechanical Drawing 
SELF-TAUGHT. 
Fourth Edition, thoroughly revised 
and corrected. 





RECENTLY PUBLISHED. 


Mechanical Drawin Selt-Ta ght; Compris- 
ing Inctrpetions in the pe 
Drawing 
Mech vanical Deavring ; 
fey le Geometry and Ei itoeataty Ce Sosten wing ud 
Motions, 


? anica) 
r gi ay scleoyahA edie Seti tows. M. E cat eid 








sa onarevineee 
pb corrected. SPO. PYIC@..«-..ses--. -+-eeccennes . 


BY THE SAME AUTHOR. 


Modern a Mietony writin fa elementary treatise 
»n the Steam in  ~y 
use “in the work weil asim the AH 


giving full exp ions of the construction of Modern 
Steam Engines, i a s showing theiractual 
operation ; te but simple explana- 
tions of the ope ot 8 kinds of valves, valve 


link m ete., y enabling the ordi- 
ary. engimeer to clearly understand the principles in. 
volved in their use, and to plot out 
tu ,eir movements wing board. By Joshua 
Rose, M. E. iilustraged, by 4 by epee In one vol- 
ume, quarto, 321 pages. Price. 86.00 
The Complete Eraesien’ Machi nine. Embrac- 
ing Lathe Work. ise Work, 
and Dies, Hardening 
Use of Tools, see at 
By Joshua Bose : x m a fe engravings. 
Fifteenth it on, * orong re and in great part 
rewritten. I2mo, 439 eek Price hecsiongnesé $2.50 
The slide Valve ‘Practically, E Explained. Em- 
bracing Simple and Complete P: monstrations 
ot the Operation of each element in a “Slide Valve Move- 


ment. By Joshua . M. Tlustrated by 35 engrav- 
ings. WEG: WUEMDbenkseesdiieecsccc.0e eecsrscee cal $1.00 
steam Boilers, A Practical Treatise on Boiler 
‘onstruction and Examination. For the use of Practi- 


ho Boiler Makers, Boiler Users, and Inspectors; and 
embracing in plain figures all the Calculations necessary 
in Designing and Classifying Steam Boile By somes 
Rose. i . Ibustrated by 73 engravings. 

ames. PUTED ..cccrcccccce ecccccecccesocecesocesesces $2.50 

or nein circulars. yw the full tables of con- 
tents of all the above works, sent free to any one who will 
app 

A The above or any of our Books sent by mail, free of 

stage, at the publication prices, to any address in the we 

{?” Our new revised Descriptive Catalogue of Practical 
and Scientific Books, 36 pa 2, 8vo, and our Catalogue of 
Books on Steam and the Steam Engine, Mechanics, Ma- 
chinery, and Dynamical Engineering, and other ¢ cotuioguen, 
the whole covering every branch of Science applied to the 
Arts, sent free and free of postage to any one in any part 
of the world whe will furnish his address. 


HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
S10 Walnut St., Philadelphia, Pa., U .S. A. 


OIL WELL SUPPLY CO. Ltd. 


91492 WATER STREET, 
Pittsburgh, Pa., 
Manufacturers of everything needed for 
ABTESIAN WH1iILS 
for either Gas, Oil, Water, or Minera) 

Tests, Boilers. Engines, Pipe, 
Cordage, Drilling Tools, ete. 
lilustrated catalogue, price 

lists and discount sheets 
on request. 
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SEWLNG M ACHINE MOTOR FOR AMA- 
teurs.—By C. D. Parkhurst. Description of a very sim- 
ple and effective motor, with laminated armature, of 
sufficient power to actuate a sewing machine. With 11 
engravings. Contained in SCiENTIFIC AMERICAN 
SUrPLEMENT, No. 759. Price 10 cents. To be had at 
this office and from ali newsdealers. 


ARTESIAN. 





catalogue. Pierce Artesian 
and ‘Oil Weil Sapoty Co Cow 
80 Beaver Street, New 








Ic E-BO ATS — THEIR CONSTRUCTION 
and management. With workin, cravings detail ied 

directions in full. Four engrav new mode 

construction. Views of the two f. 

used on the Hudson river in winter By H. A. Horefalt 
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE. 
MENT, 1. The same number also contains the ru 

regulations for the formation of ice-boat clubs, Sao cae 

ing and management of ice-boats. Price 10 cen 


«@ Barnes’ Foot-Power Machinery 


Complete outfits for Actual Worksnop 
Business. A customer says: “Consid- 
ering its capacity and the accuracy of 
your No. 4 Lathe. | do not see how it 
can be sobaped at such low cost. The 
velocipede foot-power is simply ele- 
= 1 can turn steadily for a whole 
lay, and at night fee! as little tired 

if I had been woes around.” 
Seygrtative Price List 

w. & JOHN BARNES co., 


* Ret BY ST., Rockford. mm. 


SPECIAL 2 MACHINERY and Appliances 
xecuted with perfect workmanship, 

Entire confidence and interest guaranteed. Draughting, 

. yiternmaking, » .. Turning, Dring, etc., ete 
VM. GRUNO & 26 East 43d St., New York. 


NEW ay Sas A SHIP. RAILWAY. 











Hare pee of a plan _Fecently Bro by Y ordinary 
or carryin, ove on an 0 
pL a With 3 tigures. 


re i way by the use of 

Contained in SCIENTIFIC Asiemican st AN SUPPL ~~ No. 

206. % Frice 10¢ 10 cents. To be had at this office and from 
~ 





PATENTS! 


MESSKS. MUNN & CO., in connection with the publi- 


cation of the SCIENTIFIC AMERICAN, continue to ex. 
smine improvements, and to act as Solicitors of Patents 
y ventors. 


In this line of business they have bad f ars 
cperience, and now have unequated Macias tor oe 
Preparation of Patent Drawings, 8 
presecution of Applications for Patents in the pited 
States, Canada, and Foreign Countries. Mano & 
’ ©. aiso attend to the preparation of Caveats, Co’ ‘nts 
or Books, Labels, Reissues, Assunments, and rts 
tnennfringements of Patents. A!) business intrusted to 
’ 8s don t care prom ptness, on v 
reasonable ~ a “ - wand 
tan Pamphiet sent free of charce,on ication, —_- 
a\ning fall information about Patents how to 
Desires, directions concerning Rs Copyrights, “oy 
ponte. A. is, ssues In 
tents ents. Re jected Cases. Hints doth Sale. Sale of Pa- 
We also send, free o a Synopsis of Foreign Pa- 
tert Laws, showing LS oust ‘and method of 
Patents in all the principal countries of the world. 
MUNN & CO.,, Solteitors of Patents, 


BR 361 Broadway, New York. 
NCR OvFICis-— No.0 8 and @ F ye Pa- 
cite Bu Building, hear 7th Street, Washington, D 


























ELECTRIC MOTORS, 


Bor all Special Work. 
Correspondence invited by the 


MoToR co. 


-WHEpLEeR 
430 West 14th Street, New York. 
Manufacturers of the PERFECTED MOTOR, 
to be the Standard for all high-class 
S. 8. WHEELER, President. 





STEREOTYPING; THE PLASTER AND 
Paper Processes.—Com mposition an reparation of the 
mould, the best alloys of metal orp degree of 
heat, trimming an my mending the plate, etc. A minute 
descr wo My. -; m processes, Hy FS — 
nteres' v 

Thomas Holas, FCS. F.LC. SCIENTIFIC AMENICAN 
SUPPLEMENTS, 773 and 774. 10 cents each. 


Pa seletan wall bead 
entilat and Drying 
FANS. 


ht Kunning, Adjustable 
~ — iling Bearings. 

e catalogue _ 
—- ita ber Press Rolls for Wool 
Yarn Washing and 
_~ > Machines, 

GEO. P. CLARK, Manuf. 
Box L, Windsor Locks, Ct. 


ICE-HOUSE AND REFRIGERATOR. 
Directions and Dimensions for construction, wah, cae 
iustration of a house for ing frait from 

to n. and pee through- 


season 

out the year at a temperature of from 34° to 36°. 

tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 11 
Stee 10 cents. To be had at this office and of all news- 


Eight Light Dynamo 


Illustrated in Sct. Au, SuP- 
PLEMENT, No. 


CASTINGS and M a? ERI AL 
furnished 



















Send 2c. for instructions how 
to build and improve. 


ww. Ss. BIsseOF,F, 
%8 GRAND AVENUE, 
New Haven, Conn. 


TYPEWRITERS. 


Pr tI 











Unprejudiced advice on all makes. Ma- 
aes sold on mon ts, Any Instru- 
ent manufactured to 
EXCHANGING A ° lesale prices 
NTER) 
“NYPEWRITER New York. 
HEADQUARTERS, | 144 La Salle St, Chicago. 





oie DIUSTA BLE STOC DIES 
x ai BE STEN. tt be the 


see" 
ot Sethe Best MA WAFER ana 
saving in in thebr use. 
R CONN 








CHEST DEVELOPMENT IN YOUNG 
Persons —A by cote J. Berry, M.D., bri to 
the attention cf parents, teachers, and others, - 


= of pag the chest in the e youne. ith 1 
ure. Contained In SCIENTIF'‘OC AMERICAN SUP- 
opee cents. To be Thad at this 





EVERY USER OF MACHINERY 
SHOULD LEARN 


ow to Use Loose Pulleys. 


Useful information on this - 
is given in our “ Catalogue 
0. 56."" Sent free to any address. 


VAN DUZER & 


—— MENTION vm Park. -— 


JAMES LEFFEL WATER WHEELS 


ENGINES, and BOILER 
JAMES LEFF SL co. 
FARLO 8t., SPRINGFIELD, OHIO. 
110a Liberty Street New York City. 

















HAND-BOOK OF MODERN 


STEAM FIRE ENGINES 


The only book of the kind ever published in this coun- 
try. It contains descriptions and i)lustrations of all the 
best types of Steam Fire Engines and Fire Pumps, lo- 
jectors, Pulsometers, Inspirators, Hydraulic Rams. etc. 
and treats more extensively on Hydraulics than any 
other book in the market, 

By STEPHEN ROPER, Enornesn, 


author of Roper’s Practical Hand-Books for Engineers 
and Firemen. Second revised edition. Price, $3.50. 


For sale by all booksellers, cr will be sent to any part 
of the United States or Canada on receipt of list price. 


Send money in Registered Letter, P.O. Order, or Postal 


Note. 
EDWARD MEEKS, 
1012 Walnut Street, Philadelphia, Pa. 





PROPOS ALS. 





penta for Saetiene Eu attain, and Boilers. 

ce of the Superintendent of State ad and 

"3 oe) ge Building, Washington, D. No- 
vember 10, 1890.—Sealed propcsals, in duplicate, wilt be 
received at this office until! 12 o'clock M., No vember 2%, 
1890, for furnishing, erecting. and connec ‘ting in this 
building four No. 16 Edison Dynamos, wound for 10 
volts; regulator, ampere meter and indice sator for each 
pair and se frames for each dynamo. Also, twortriple 
aoe knife switches. Aiso two high speed engines of 125 
orse power each, doubie cylinders with opposite cranks 
referred, with two wheels on each engine for rope 





ransmission. Also two or three steam boilers with ag- 
aregate grate surface of 45 sq. ft., and 1950 sq. ft. of beat- 
ing surface. The abvve to be delivered at the State, 

ar, and Navy Dept. Buiiding on or before Dec. 10, 1800, 
and to be ready for operation on or before Dec. 9), 1800. 
The right to reject any or all bids is reserved by the 


Government. —- ations for the above may be had 

of the undersigned 

THOM. WIL JLAMBSON, Chief Engineer, U. 8. N., Supt. 
-. Engineer ‘Office, Room 62, Army Baild- 
* ing, N ork, October 2, 1800.—sealed propos- 





als,in triplicate, will be received at this office until 12 
o’clock noon, Monday, December 1, 1800, for the delivery 
at Sandy Hook, N.J., of 41,000 cubie yards of broken 
stone (granite, trap. or limestone) and 62,000 barrels of 
Rosendale cement. The attention of bidders is invited 
to Acts of Congress approved Feb. 2, 1885, and Feb. 23, 
1887, vol. 23, p. 882, and vol. ma, B. il4, Statates at Large. 
For full information, apply t 

@. L. GULL «SP ik, Lieut. Col. af Engineers. 





DRY AIR REFRIGERATING MACHINE. 
Description of Hall’s improved horizontal dr refrig- 
erator, Contgned to deliver about 10,000 cu ic "feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per — inute, and capable of roduene the tempera- 
ture of 90 above to 50° below zero. With five figu 

showing plan and side elevation of the ap; 
diagrams illustrative ot its performance. tained in 
SCIENTIFIC AMERICAN 8U a yt No. 288, Price 
Pp conte. To be had a this office and from all news- 

ers. 








Engravings direct from photographs and other copy. Our 





circular “‘N” shows epecimens. Fine printing a sportalty. 








Acme Automatic Safety 


Sizes One, Two, Three, and Four Horse Power. 
or Kerosene Oil fire, as Fay > No extra insurance uired on account of the oil fire. 
Send for catalogue giving full partic and prices. 


After oe on the Market Five Years 


“ACME ” sill Leads! 


Arranged for either NATURAL GaAs 


teas ah ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER N. Y. 





=: TUBING MANDREL DRAWN 


Model and Experimental Machinery. 
BRYANT & SLACK, 153 Manhattan Ave., Brooklyn, N.Y. 


QyPHe PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, PA., Builders of High Class 
Steam Engines, Diamond Drilling and Genera! 
Machinery. Flour Mii! Rolls Ground and Grooved. 


=~ THE EACLE 


THE EASIEST RUNNING BICYCLE 
IN THE WORLD. 
aa Speed, Comfort and Safety. 
AGENTS WANTED. 


Large Ilustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO., 
STAMFORD, CONN. 


Useful Books! 


Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, ofall classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
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ph ty MANHATTAN 
‘we ners SEL F-LUBRICATING 
Plambageo Packing 
is the best to be had for Steamers, 
Locomotives, Stationary Engines, 
Pumps, with oil, hot or cold water, 
Valves, Steam Hammers, etc, It is 
made round and square. 
Send for circulars, or sample for 
trial to the General Agents, 
GREENE, TWEED & CO., 
83 CHAMBERS 8T., N. Y. 


BUTTER MAKING.—BY JAMES W. 
rtson. A paper of great value to dairymen. Fat 
a oeien in milk. Cream separation. Churning. Granu- 
ar butter. pang. Preparation of mitk for creameries. 
Buttermakin airies and creameries. Store butter. 
Roll butter. Packine butter. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, Ne. 763. Price 10 cents. 
To be had at this office and from all newsdealers. 


VOLNEY W. MASON & CU., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 


PROVIDENCE, K, I. 
NEW CATALOCU 
a 
VALUABLE PAPERS 


Contained in pep! 2 ANEREDAH SUPPLEMENT, sent 
free of HUNK & 
& re on ager Brondway, New York. 


WANTED.—A re reliable party to handle the Bureka 
utomatic Coupler o + on, Pa, Ad- 
dress Gio. w. You M, Secretary, Huot ion, Pa. 


make 100 per cent. profit on my Corsets, 
AGENTS Bois Bristes uriorm, and noveluee | Atno a. 


$10.00 to $50.00 sist, 


ness. Magic Lanterns and Views ft popaiee sub- 

Sat Catalogues on application. Part! Optical, 2 
athematics! 3 Meteorological, 4 Magic Lanterns, 

ASSE, SS Madison Street, Chicage, Ill. mh. 
































classified with names of author. Persons desiring 
MUNN & CO.,. 361 Broadway, New York. 
sorts via Indianapolis and Cin- 

Jaues BARKER, Gen. Pass. Agt., Monon Block, C hicago 
pti 

turing ch!orine for industrial pu 

Con 

7 

all newsdealers. 





DUTTA Te LANTERNS WANTED SFSR AE 


HARBACH & CO. 809 Filbert St. Phila.Pa, 








Friese tices 





a copy, have only to ask for it, and it will be mailed 
The tourist route bet ween Chi- 

MONON ROUTE 
cinnati, Lafayette or Louis- 
THE CH LORINE INDUSTRY. — DE- 
ned in Scr eNTIFIC Aupuidas fcrriment, No 
Wis Uncle Sam and Aunt Columbia think, etc., of 


tothem. Address, 
cago and Southern Winter re- 
atau MRIS Ville Wor particulars, address 
the Weldon-Pechine of 
scription of the yr Wi Tees 
66. Price cents. Tobe offi 
0 one Suarsie, Send stamp to 
WASHINGT ss ueliyaaa Seams, 





DEAF Sze 


proofsfree, Address Y. preanormed 


JON CONVEYOR! — 





HARRISO 
vax Shing 6Fain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &c. 
gender | BORDEN, SELLECK & CO., { sra5.2%srs, { Chicago, UL 








ICE and REFRIGERATING MACHINES 


The Pictet Artificial Ice Company (Limited), Room 6, Coal & iron Exchange, New York. 


U~. 5 Eng Inecr Ofice, Reom 62, Army Building, 
w ier October 15, 1890.—Sealed proposals, in 
orients for. dresdaing th he channels in Newtown 9 re | 
il 


N. Y., Gowanus Bay, N. Y..and Ruritan Ray, 
be received at this JA, until 2o ‘clock, ~ “Prida > 
November 21, 1890. Aggregate amouni available, $215.4 


The attention of bidders is invited to Acts of Congress 
approved Februar a7 ‘2, 185, and February 2%. 1887, vol. 2, 
P 322, and vol page 4i4, Statutes at Large. For spe- 
et cations, blank forme, and all information, apply to 

the undersigned. 
G. L. GILLESPIRK, Lieut. Col. of Engineers. 


POP SAFETY VALVE 
WATER RELIEF VALVE 
IMPROVED STEAM GAGE 
STEAM ENGINE INDICATOR 


Single Bell Chime Whietie, and al! instruments 
used in connection with Steam, Air and Water. 
Sole Agents for Ciark’s Lanen Fire Hose, 


CROSBY STEAM GAGE & VALVE CO, f8.2%'%5,88 


ALUMINUM BRONZE AND BRASS 


as a suitable material for Propeliers.—A paper b 
ne H. Cowles, dircussing the various materials tha 
have been used in the construction of prupeller wheels, 
and giving the details of government tests made of na- 
merous aluminum bronzes and brasses. Contained ip 
SCIENTIFIC AMEKICAN SUPPLEMENT, No. 745, Price 
} 4 cents. To had at this office and from «all news- 
ea ers. 


IDEAL MUSICAL BOX 


Is fhe! Latest Invention in Swiss Musical Boxes 

att he Sweetest and Mest Perfect Iustrament 

or “the Parlier, Any number of tuncs cnn be ob- 

tained for it. The Largest Stock of Musica! Boxes in 

America. Send 4 cent stamp for Iliustrated Cataiogue, 

JACOT & SON, “sie” 
9 NEW YORK. 














Models Made 
And experimental work of all sorts done 
in @ first-class machine shop, with facili- 
ties, organization, and inclination to help 
develop thought as well as te work. A 
primer to send, 


Tue Jones Brotnuers Evecterc Co. Crn’tt O 











EXCELLENT BLACK CoPiss, only equaled by Litho- 
fhe Patent of anything written or drawn with any Pen b 








free. Eyck & Parker, 66 Pine Street, New York 
HOME-MADE INCUBATOR.—PRACTI- 


cal directions for the manufacture of an effective incu. 
bator that bas been careful'y tested and found to per 
form al! that, may be reasonably expected ; with direc- 
tions for operating. With 4 figures. C ‘ontained in 

ENTIFIC AMERICAN SUPPLEMENT, NO. 630. Price 10 
cents. To be had at this office and from all newsdealers, 


MAC HINERY 
&. & B. HOLMES 
BUFFALA, N. % 2 
_ FULL 10 LINE or Woop WORKING MACHINERY. 


The Scientific merican 


Se 


PUBLICATIONS FOR 1890. 


The prices of the d: ekenom publications in the United 
Canada, and Mexico are as foliows. 
RATES BY MAIL. 
The Scientific American (weekiy one year ‘ $2.00 
The cae American Gupetement (weekiy), one 
year 
The Scientific American, Spanisn Edition (mor rhiy) 
one year, 
The Scientific American, Architects and Bul ‘ae, 
Edition (monthly), one year. ° - 2 
COMBINED RATES. 
The Scientific American and Supplement, . 7.28 
The Scientific American and Archi ecto ont Butld- 
ers Kdition, . 
The Scientific American, Supplement, and “Archi. 
tects and Builders Edition, 9.00 
Proportionate Rates for Ser Months 
This includes postage, wa:ch we pay. Remit by postal 
money order, or draft to order of 
MUNN & CO., 361 Broadway, New York, 
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‘Improvement the order of the age.” 


THE SMITH PREMIER TYPEWRITER 











tial Featu 
‘ment 

Rasiest Kur — ar 
e Cleaned mi 10 s« as 


res greatly perfected | 


' i M at Silent 
ling the hands. 


, Syracuse, N. Y.,U.S.A_| 


The Smith Premier Typewst iter Co 


Tor Catalogue 





Awarded the Grand Price at late Paris Expvsition, 


THE FORUM. 


Tue Fore & a Monthly Review of contempora- 
neuus subjects by the forens rst a. it aims phy 
te be CeMestractive and neipful. each side of 
important ntroversies ith tt Sartiality but keeping | 
alwaye withir the | range Of dignity. There is no class of 
sabjects of peern to thou ore people that is not 

: tive writers, and near- 
. ‘Tenders of : pinion, and 
continents are its con- 





regan of any school of politics, 





« ative thought Its conduct, 

here s unfet my way 

The vreat = ere of Tue Forc™ is a gratifying indi- 
atl that tt ® exists a large demand in this country | 
for (he sober treatment of the great questions of the 
tay It \# the moet weiehty and authoritative of our 
mo y we lhe mn the general fleld The Literary | 
Ww Boat 

rue Fouts continues to hold its place as the fore 
moet of « TO agag ' the variety, the value, and 
he weigh its eon k Times 

THE FORUM, NEW YORK, 


50 cents = number. $5.00 a year. 





“You press the button, 
we do the rest.” 





Seven New 
Styles and 





Sizes 
ALL LOADED WITH 
Transparent | 
Fi/ma, 
For sale by all Photo, Stock Dealers 
ne EASTMAN COMPANY, 
Send for ¢ K CHESTER, N. ¥. 





ve UL EA 


Thie Compauy owns the Letters Patent 
© Alexander Graham Bell, Mareh | 
7th, 1876. No. 174.465. and 30th, 
1877. No. 186,787 

The transwission of Speech by all known 
forwe of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual! user of telephones not furnish- 
ed by it or its licensees responsible for sueb 
uslawfal use. and all the consequences 
thereof, and liable to euit therefor. 


granted | 


January 
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The Motor of 19th Century 


Charter Gas Engine Co. 
P. 0. Box 148, Sterling, Ill. 





Can be used Any Place, to do Any 
Work, and by Any Une. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectiy safe Motor for all places and 
purposes. Cost of operation about one 
cent an hour to each indicated horse | 
power. For circulars, etc., address 











For ZINC. CTYPE METAL, 
WOOD, &c., &c. 
STEAM AND FOOT POWER. 
Seno ror CirRcuLars. 


J. J. WATROUS, manr’r. 


213 RACE 
Cincinnati, + + - Ohio. 


SATISFACTION 
GUARANTEED 








=H. W. JOBNS'’ 


ASBESTOS SECTIONAL PIPE COVERING. 





A Non-Conductin 


EADILY ATTAC 


Coverin lies or Slat and | Hot Water Pipes, etc. 


ASBESTOS BOILER COVERINGS. 
We are prepared to take contracts for applying Steam Pipe and Boiler Coverings in any part of the United States. 
=x Ww. JOumNS pe te at COMPANY, 


MANUFACTURERS OF 
H. W. Johns’ Asbestos Millbeard, Sheathings, panting | Felts, Fire-Proof Paints, 


Liquid Paints, Asbestos Reo: 


87 Maiden Lane, New York. 


OO eOACAGO. PHILADELPHIA. BOSTOR. 





COMPTOMETER 


(reapz Marx.) 


ALL AP ORE 
eee 

Solved rapidly and accurately 
by using the CoMPTOMETER. 
Saves 40 per cent. of time. 
Entire reile! from mental 
strain. Adapted to all com- 
mercial and scientific compa- 
tations. Send for circular. 


FELT & TARRANT MFG. CO., 52-56 Illinols St, Chicage, 


WORKING MC MODELS : Machinery, metal 


to order by MASON & RaUCH, successors 





%o. F. lerres. ba & #9 Centre Street. New York. 





If you want a cheap and flimsy 


GATE VALVE 


don’t use ours, 
Write for complete catalogue. 
The Lunkenheimer Brass Mfg. Co., 
15-17 E. Sth St., Cincinnati, O. 








Address 


Typewriter 
rore ore nen €O., Boston, New York, Chicago. 








SMALL ELECTRIC MOTOR FOR AM- 
ateurs.—By C. D. Parkhurst. Descri in detail ofa 
small and made drive 


motor | enough to 
brass fan and to give a cu 
figures wn to a scale. in EN- 
TIFIC AMERICAN oe PPLEMENT, No. 767. Price 10 
cents. To be had at this office and from all newsdealers. 
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SCIENTIFIC AMERICAN SUPPLE. 

MENT. Any back number of the SctENTIPic 
ya gy | ety yy can be had at this office fo, 
Be Also to be had of newsdealers in all parts o/ 


The OTIS Electric Elevator 
a ne 








ais, "Sal It is 








Milk St. 
St., Chicago 
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=OPTICONS 
RTAINMENTS- 
UNCOLORED 


QUEEN &CO. 


THE 


Scientific American 
The Most Seltidiiiedis Rene the World, 


Only $3.00 @ Foes, ts 1 sading Posenge. Weekly. 











This widely circulated and splendidly illustrated 
paper is pub ished weekly. Every number-contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam Machinery, 
New [nventions. Novelties in Mechanics, Manufsctures. 
Chemistry, Electricity, Telegrapby, Photography, Archi- 
tectare, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the ScIEN- 
TIFIc AMERICAN will be sent for one year—62 numbers— 
postage prepaid, to any subscriber in the United States, 
Canads or Mexico, on receipt of three dolinre by the 
publishers; six months, $1.50; three months, $1.0. 

Clube.—Special rates for severa! names, and to Post 
‘. Write 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 


bie 

oe” MUNI é& CO., 
361 Broadway, New York. 
—_— 


T= Be 
Scientific American Supplement. 


This is a separate and distinct publication from 
THE SCIENTIFIC AMERICAN, but is uniform therewith 
in size, every number containing sixteen large pages ful! 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUrPLEMENT is published 
weekly, and includes a very wide range of contents. !t 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts. embracing Biology, Geology, Mineraloxy, 
Natural History, Geoxeraphy, Archeology. Astronomy. 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amvunnt of fresh 
and valuable information obtainable in no other pub- 
Heaton. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPP!.eMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
BRKICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check. 

MUNN & Co., 361 Broadway, N. Y.. 
Publishers ScIENTIFIC AMERICAN. 


—_—_ 
Building Edition. 
THE SCIENTIFIC AMERICAN ARCHITECTS’ 4N” 
BuiILpERs’ Eprrion is issued monthly. $2.50 « year. 
Single copies, % cents. Forty large quarto pages. ¢108! 
inary book pages; forming * 


of Architecture. rich- 
es in colors, and with other 























Qne engravings the most interesting ¢x- 
amples of ral Construction and 
allied su 


tation in each number 
best plans for private res!- 
, including those of very ™ od- 
more expensive. Drawings '° 
are given, togetber with full 
heets of Details, Estimates, «'°- 

of this magnificent work 
Largest Circulation of ®"7 
th the world, Sold by all 
. Remit to 


& CO., Publishers, 
$1 Broadway, New York. 


American ” with CHAS 
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